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(57) [ftftflMtOttll] 

caiSBBi] mm%v, C:0. 10-0. 19%. 

Si:0. 01-0. 5%. Mn : 0. 8~2. 2%. 
Al : 0. 01 ~0. 06%. Cr : 0. 05~0. 6 
%. P : 0 . 0 2%fcTF. S : 0 . 0 0 3 %&CF. N : 
0. 0 0 5%WT. 8S§g F e Ri^^alMflq^^^ 6 ft 
ii^7^KMl. iwfBSa©Ar 3 SOfc&DfflflteTA 
r, iLfci*. tt±tf»BTf# (TAr, +30) 
~ (TAr, +10 0) TJ©fflS«HK:!5c.&J:5«:tt± 

KHC, Tf~ (Tf + 3 0) °C©©a©Hf3 0%«± 
Q= [ {«HROCi-jr( D-t) } 
[1**52] 3 M%T\ Nb : 0. 0 0 5~ 
0. 03%. V:0. 00 5-0. 03%©5%4>&< 

i 4> i * c i *wa£r& w»g 1 keh© 


* ©ET$£^* . mfflKMim% K. 6 0 ~ 2 0 0 'C/ s 
e c ©ftiPjt£-C 15 0-250 °C©S«©H©fi,K T 
c £ T-ftiP L/fcm. 1 5 0 -CJ«± T c «T©SSI5H(C 
2fMJLhiBSSl*. 1 5 0T;*«©fiflrc«ffi-aT*U8 
«*£U C©JKg»«*fc*T© ( 1 ) ttffitctt®®. 

lOOO^Q/ (t/ D) 1 ^3 00 0 (1 ) 

fc/ct. t (nm) : mm.om.rn. d 0*0 

io s. Q (%) «T©5£ (2) r^a^ti 

* -So 

/;r (D - t ) ] xioo (2) 

[1**13] 3 mm%V. B : 0. 00 0 5- 

o. 003 o%*%mtzctzm!it?z>ft?£mi * 


(2) 


#1*3 3 7465 9 


tcitmmm 2 tcjBtt©^sBfl«aare©«ga&. 

im>m4l 3 MS%t?. Cu : 0. 0 5- 

o. 5 o K*a#r s c <b £-r s a*a 1 ft^ 0 

MHOS 5] M%"C. Ni :0. 3%OT 

T?& S C <!: £#®£ T S »^0B4 {CiatB<OiBigSBjj«g 
*S©«fim 

[000 1] 

iBmnfiMtzmxam *»wb. ft -r h t 

[0002] 

^ftjifpift©?" i/xisa B aisii>6n5 c t tf&frtit 

ifi. m-. ®&it(DtclblC. 3liK»Ktf9 8 0N/mm 

[0003] ctitv, mnmxmitmL-at. ®m 

¥l-205032-§\ #K¥4-131327^. #^¥4-187319*f . 
#^¥6-57375 n> #^¥6-88129 #81¥6-179913 

^©s^fstc^sft-c^-s. ^©{tusjdE^i^rrs 

^^ISS^aQSON/mm' «±©*3WrtMR£Lfc 

[ 0 0 0 4 ] $7c. #K¥ 3-122219^ #BS¥4-63227 

§»KjfcMa*«*fTl.>. 18 0N/mm' 

^©*^«^**»S#8#»*i**vt:i>*. 
[000 5] 

[8?&l,J:5i-fSSH] ±iE#ga¥l-205032-Et. #13 

¥4-131327-^. #^¥4-187319^ #^¥6-57375 
WH¥fr-88129 #Pg¥6-179913^©S^$g^i'(C^ 

[0 00 6] L-^b. Cti$rK:^?ti^jSTii. 7K 
Q= [ D-t) } 

[0013] 

[»M©3S»©Jg»] ^BOlMHJWBWftt. M 

ES3^-5fe©r*-s. *£ib©sb i msmmtij: urn 2 
sss60ss«-e©fc»K:#^©^#fflfi£©^et©^®a^ 


*B!£*jwWiRSftri»s. 

[000 7] #P8¥ 3-122219*1. #^^4-6322 7 

#©^*K*Sftfc*ffi». 3l3g©BM#tt&^fc 

©©, *<om<pici%&i)mtsimimvi&T?zc 

[000 8] *«Wtt*>36»5»flUca*rtt3tlfct© 
[000 9] 

#©11811. ^ACJWtQMMSUI^JiVMAff^M 

#m&li©£f#-2> C 4 ft * 4 1> 9 »J&*1»fc. 

[0 0 1 0] *»««c©J:9ft:JaimK8-3i>-c«cSti 
fc&©r&D. 

20 [0011] Mt%T\ C : 0. 1 0-0. 1 9%. S 
i : 0. 0 1-0. 5%. Mn : 0. 8-2. 2%. A 
1:0. 01-0. 0 6% Cr:0. 05-0. 6 
%> , P : 0. 0 2 HOT. S : 0. 0 0 3%«T. 
N:0. 0 0 5%felT> ESSEF e RO^jgftflKWWfr 
6&SgI*7:/CC*fU mf£M<DA r i &«£©»£% 
TAr, tl/fctt. f±±tffigTf # (TA r 3 +3 
0) - (TAr, +100) •C©filt«ffl{Ctt5«fc5«: 
tt±tfSST f 6«l«LTfN(mEa&ttU -e©^ffflE 
J£©P£C£:, Tf- (Tf + 3 0) "C©aitffiBr3 0% 

30 fcJ±©ET$£-^;i . WfflEM&\M.% £60-200 -C 
/sec ©fti&Igr 1 50-250 'C©aKffiH©a 
gT c $ rftiPUdg, 1 5 0 'CtUiT c «T©figf5 

HK2#«±^§3-e > 1 5 0'c^m<Dumvmm.-ox 
tmm&t u c©*8BmE*«T© ( i ) mmtt* 

[00 12] 

1 000^Q/ (t/ D) 2 ^3 00 0 (1 ) 

fcfc'U t (ran) : IBtg©|gJI. D (mm) : ?%Jgt&l1g<D9l 
40 Q (%) itm&Vm-C* «T©^ (2) -c^»$n 

/% (D- t) ] xioo (2) 

■5. 

[ o o 1 4 ] ^w^m^^xxmmwRt 

({b^ffl«c) ?l55^e^9 8 0N/mm J W±r. 
4>«*ifca*3Rati|H*i»tt*flSfc«>K. C : 0. 1 
50 0-0. 1 9%. S i : 0. 0 1 -0. 5%. Mn : 
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0. 8-2. 2%. Al : 0. 01-0. 0 6%. N 
b : 0. 005-0. 03%. B:0. 00 05-0. 
0 0 30%^t*. 36«:P:0. 0 2%fcTF. S: 
0 . 0 0 3 N : 0 . 0 0 5%WT> T i : 0 . 
0 1 5%&LTKMmbtd&f£lctm?Z. ttc, Cu : 
0. 0 5-0. S0%1fimtR)&fttLX®m2tiZ>. •£ 
©*§££. N i &8ste]T£C4**£>5*\ Ni : 0. 1 
0%HTi«. 

[ o o 1 5 ] «t. &7m<Dmmm&ic^-aimt 
saitisws-rifcftKj^ittTcjRr**. 0*0. £ 

WS*0. 1 0%*?i3ir&-2>4&fi?4-f-2>9 8 0 N/m 

m j «±©9ss3W96nr. %m&wo. 19% 

£ifi**4. 3l3R*a#iK<&Ot-«f**». 
*J:H3MSiinfWiWbWWbt-*. Ofc#oTC©S 

Wfi*o. 10-0. i9%frs. 

[ 0 0 1 6 ] S i : Si «118l?§8gp©fi:£tt£flt& 

rsfcfcKijgjnsft. *©s*s«-e©sw«#o. 01 
~o. 5%-c#sHssni>fc#>. si©sws£o. 01 

-0. 5%4-f£„ 

[0017]Mn: MntM-Xft-f h©HAfttt 
*fl±3tfTW3©v^>*Mh*aaS3-«* @*H4 

TiSfiKiaifis-rsAiJbK^ttTaRt?**. 0*0. 

gffitfO. 8%*«r&?)<!:aSir-S9 8 0 N/m 

Mn©^WS£0. 8-2. 2%t*2>. 
[0018] Al : AUt^mfcmtbrmM^tl. 

*fc«*©^&tOT#aE-i-*N*A 1 N4o-cst 
o. iS*^ani!in^i4*(S]±3-&i. o*o. -e©a§ 

AftftfttiO. 0 lX*j*?K4>tt<. -*0. 0 6%?: 
5. LfcjJiotAlOSWMO. 0 1-0. 0 6%4 
[ 0 0 1 9 ] N b : N b ttiHftJMM*%fett«llllftl$ 

So -?-©^Mi)*«0. 0 0 5%W±-CiSJ66n. - 

o. 0 2%&ja*-c^»ni/'C4>asjjiBa)**iftfD-r 

4. Ltcifi^X. Nb©^Wfi£0. 0 0 5-0. 0 2 

%4-rs. 

[0 020] B: BtiffimD-rfrf-l'VJ h££j$S 

s. asjma*io. oo o 5%*?gr&£4ges 

it59 8 0N/mm' «±©»BE*J»6hr. 

aaina* o . 0030 %^m^.z mmtimmm 

*. OfctfoT. B ©£*«*(>. 0 00 5-0. 0 0 
30K4?&. 


(3) #1*3 3 7 4 6 5 9 
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[ 0 0 2 1 ] P : P tiSfSfttt*l*tt*£.t3'tf*fc 
to. 0. 0 2»OTKSM*T5CiJto£Srt?*5. 

s : s afttti 4 o -c#£ o . m*mmtimtimiZ 

«S{b3tt£tot>. 0. 0 0 3««T«:aWr*C4*«!^ 

[0022]N: N*0. 0 0 5%£&x.T#gft6 
4»**«tifl|ti^;^T*Sfc«^ 0. 0 0 5%tt 

t i : t i tto*ttSHb»t u-c^rta-rs 4. w*^ 
io jWiWafcttiffiTStt*©?. aani/<cir>c4*«a* 

U>. 0*1/. @i§N£T i N4 0T@5£0. B©$A 

titt*««"r«fc8&{c*trtt<»ftrr4i*^Ktt. *© 

8sJjIlS£0. 0 1 5%«T4-*"4«i«*«**. 
[0023]Cu: Cu »M*©lfft©jtfT tflM 
0. *o**t|i^©#jR©ftA*jq*Jo. 

n^tt*[6i±sttS7c^r*s„ -e©^ai^{io. o 
5««±TB»i5n. -*o. 5 0%^^-c^unoT 
^tsanubMiMrrs. o/ca^-c. cu*aairrs* 

£(Ctt-t©SW**0. 0 5-0. 5 0%4T£. 
20 [0024.H1KXU ^Mfi 4 Wllft#££|SBJ?ttJjllM^ 
(At) ®^bM4©RHfc*7j*T. C©0*6, Cu$i 
»KC«fcor«lti»ai!RmHliaS* (As) jWWfcU * 

3Ran«i*i3wqiMsti*c43&iajBsti*. 

[002 5] Ni: Nitt*Jiffl»fK:j:-or^BfW<c 
ftJ0tt(,>C4#a*0l>. 0*0. fRti£l$©Cuff&B 
3Rati«Wa»ft©(STJW»0 < «tl»0 . 1 0 %«T4f 

30 [oo26]E2icNi mismtiiti8&mnttim& 

(Ae) ©^b«4©M«**-r. C©H*»6. N i gfs 

[0027] ±te{biw©fB*7 7* i 

1 5 0-1 3 0 0°C-Ci$JS&0/d&. COX^KftOT 
A r , ^i«±*fLhfitt4-ri«HBIBBg*ttO. 5 0 0 
-6 5 0°CT#BX-7"C^5l^4O. C©«S&£$ 

&&e&. a«»MF-e8 00-900 -ciammm® 

ftfcO. 36{C1 5 0-2 5 0*C-C«l3lO«ia<&m». 

40 f»6ftfc««*«T© ( i ) ftmtc?<%mmQ-cm 

gO. 8 0-1 0 0%&BSOv;l/?->lM h+g,§B7* 

54 hffl«4-rSo 

[0 02 8] A. 

a. *9?jwimb* 

*9^IRiMttNb*Hite1i4fc«>K: 1 1 5 O'CW 
±T*S!&S#*S. X97ftflMU£*>l l 5 0'C«:?i 
fc&Ht. jS»aeiMpKfeWi^K«{CNb3&H-»ftso 
lute drug 3»»***l/J*l»fc«>. ^ hffli^ 

3WS«4tttt6r. Nb»35n«CJ:*l9*SRatitMii»tt 
50 ©i«i±«*jWI6*iJ&:t>. WRtt©m»6X9 
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7m®&m<o±.mz i 3 o o-ctf 4. 

[0 029] b . tt±IBIiaa 

tttssmmtAr, *.eu:-c**!fcg***s. {±±ee 

mZtCNbifi+ftK solute drug $J*£^»0ftt,>/c 

[0 030] c . ^iRSS 

5 0 0 - 6 5 0 f 4„ £8(&Ktf 6 5 0 

•c*a**4Nb«ffc«rWffl*{bu j*»««jp«:*ict 

4tt«««KflH»*-r. +#ft solute drug WMkmU 
Lftl>fc«>, vjl/f >iM rfcltoWfcMlittftfcr. N 

i>. ««{jaffi*»5 0ox;*Sjr*4i»waji9** 
[0031] b . a»^^?©jKtffi9&# 

a. W&UB. 

iMft^jPK*5W4flIiaiKtt8 0 0-9 0 O'Cif 

4„ 8 o o •c*Mrtt.« | &«R:+»ft»D-7^f'>^-f 


* 90 o-c^mstjn^Bto^-x^^-r HMWcftK 

[0032] b. MMURftnftft 
jW*-ft»«:j:»)fll6nfc8 0~l 0 0%-7)l7->?<( 
\-+%8S>? Yimtttiltimtt. 15 0-2 5 
0-C©SS85fflT?8ESWgU»HT5. &KLSS1 5 0 

[003 3] C. 

Sff-C&O, C©fc«>«:B(BRi]*Q* ( 1 ) SCriS3 
[0 034] 

1 000£Q/ (t/ D) 1 ^300 0 (1 ) 

tctct, t (ran) : £8«©flz/*. D (mm) : ^<lSlfi©£r 
20 S, Q (%) tt«R»)*r, fctT©* (2) T^«3ti 
* 4„ 


Q= [ {^ffi©"li-7t( D-t) }/% (D-t) ] xioo 


(2) 


H3kq/ ( t / d) 2 t*mmnmtift£.mftimm 
a 3 4C7nf £5 to. SB«©**jift«!ift&£isBWtf flns 

*B*SK0^Q*tl 000 (t/D) 1 -3 000 (t 
/ D) 2 oiB'Cf'f^^, MK9*tc©«HfcM 

«/ **8) Jttcfc sn/cii»*san*!in#tt 

ft S HR 9 & 4 jfcEtf * 4 . 

[0035] mm<Dffi7i<.mmtimn'8mK *sro«q 
= 1000 (t/D)' -3ooo (t/D) j ©pa? 

br-**f$oa&tt;K©£9K:je*.6*i4. Tfttafc. 

1 0 0 0 ( t/ D) ' tCS8fcftt,>i#£{C«. * 

Ae= (4 • 1 0 6 • t • S) / (* 

cc-c, tutor. DitmBbm<om < s<o9m, sub 
- umm*tmmm) -c*4. 40 

[0038] «±©J:^ft^S{C<fc-jr8 0-l 00% 
jSKL^I/f^lM r+»»7x*-f htftttiBA-r* 

e m*^antiin^tt«:flEn/c?iss^g9 8 

ON/mm' J^©*aMtf*<tl£3ti4. 

[0039] (2) %zmmm 

SfflttSLIfiV 8 ON/mm' W±"C, L*» 

C:0. 10-0. 19%, Si :0. 01-0. 5 
%. Mn : 0. 8-2. 2%. A 1 : 0. 0 1-0. 0 
6%. C r : 0. 0 5-0. 6%. P : 0. 0 50 


»»w©**awffi**«ft*u ^«©w**snfiin^ 

ttaWBfbU »C. tt8*>*#3 0 0 0( t/D)' * 
jH*.4«£Ktt. g«{cifeftUjitffiS«^ffl^*^ 

issti. ^©iw^ansdn^stt^so^oiw 

[ 0 0 3 6 ] ftfc, *a^ft»ft^BUMfln£A £ « 
L, WWO«[©J«l*rjK;uH»8f)%ffi>III«©3«H5 

*ffla©s**aiitfca. s^wf© (3) scm* 

3ft4tffllffi& (Ac) £fln*T0. 1N&®#K2 0 

*i#14©J§fil<!:*4o f ftt>*i. C©tt#*WS£W* 
[0037] 

D • (D- t) ) (3) 

2%«T, S:0. 0 0 3%«T. N : 0. 0 0 59661 

TfcWROfcaificcajrra. *fc. Nb : o. 005 

-0. 03%. V:0. 005-0. 0 3%©5£4>ft 
<£4>1», B:0. 000 5-0. 00 3 0%, C 
u : 0. 0 5-0. 5 0%tfmtRtitfttbXmM2tl 


4. **. cu*»aiLA:»^K. namnrzct 

tf*4tf. Ni :0. 3 0K«T£1*4. 
[0040] feTF. #7c^©BB^afi«:oc>riJiwr 
4. C. Si, Mn, A 1 ©IRSSlSttJ^a» 1 H»« 
@<t|SJ«-C*4„ 

Cr: Mn i ©ffiSf¥ffl«C«fc 0 ^©jHAtt*±tf . S 
H<!:-r4&g£Si£-f 4/c«)©7t^-C*4. -e-©^W» 
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6?fi%HA«iia**imani$tt*J3Wfc-r«. ufc# 

ot, Cr©^M0. 05-0. 6%i-T^o 

[0041] p. s. N«c-xvctt. *iJtmM&n 

Nb. V: Nb, Vttlvi-ftfcgBfr©*-*?-^ 

tc*f*Hr>7aRr*s. i/fou -en^no. 005% 
*«rti-e©sfistt4>& < . — *o. Q2,%z&z.xm io 

fc*i-3t, Nb. v©*M***vefto. 005- 

0. 03%£T£, 

[0042] B: BfJWS©^^-!^ h££l&3 

Stl*. SsJJDS^O. 0 00 5%*S|-C&S<!: 

gH£f£9 8 ON/mm* £Lh©*fl&W»6IVj*. - 

o. o o 3 o % * ai* -c & mmtm&ma-? 

4. Lfc*»oT. B©£Wfc8SftrrS«£«:tt0. 0 
005-0. 0 030%£TS„ 20 

[0043] c uicowi, m i ntti£jR£PMi©9A 
ra»£t§£tajo. 05-0. 5 0%©«B£T 

4o CuS£ifJj|Tf tl^CCk-jT^CuJftimi 
n*«ii^B*i|6S-r*Ci*J*0. CtittNiSSfllHC 
J: oTHutrac N i WW;k*jIftim 

WtttCtoTW#!5C7C*"C**ft:»» *©san«*o. 

[0044] (Wt*ff0 ±fafi$©i»* 7 7CC#U 
^©iOAr, gfflU&WIKtTAr, iOfci*. ft 
±tfSST f# (TA r, +3 0) - (TA r 3 + 1 0 30 
0) •C©S®«SH(C^4J: i 5Kf±±tfiieT f ZMWb 
X&®KM*mv> Z<m®KM<Dffilc, Tf- (Tf 
+ 3 0) •C©S95Kfflr3 0 9<«±©ET*%#it. Hft 
IfflffiffiSiit^fC 60-200 °C/ sec ©^SitST 1 
5 0-250 °C<DU&mm<DU&T c S-e«HjJL.fc&. 

1 5 0 mLT c «T©flO«H K 2 #«_h*H § tt . 

1 5 o°c*m<DM&vmwLixmmmfot u c©fR@ 
»«*±k ( i ) «*»fc-r«»»)*Qrartrr4. 
[o 04 5] a. mm%& 

a. ttJLSS 40 
<±±tfS£Tf « (T A r 3 +3 0) - (TAr 3 + 1 
0 0) -C©iaaeHiT4. ttiS&rt* (TAr 3 +3 
0) 'Cmmv$)i>t. 9 8 0N/mm' «±©SMt*» 

s/ca)©v;i/f->-9-^ h©fl^i$*sf#e>n&i». — #. 

(T A r 3 + 1 00) 'CZMZ.2>t> iH,¥V*4y* 
[0 046] b . ET^fr 

tcr*fc«>«:tt. IMIJEBBft7nV(c«i»«MET«>s» 
ST*4. C©/c«f>. Tf-(Tf+30) *C©jaSffi 50 


!Nf?F3 3 7 4 6 5 9 
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[0047] B . &RflIB£f£©#iP£ft 
*Mffl^ltefc6 0^2 0 0 "C/s ec ©&»«£■? 
1 5 0~2 5 0X©fiK«ffl©T Ctl 
(C<fc 9 9 8 0 N/mm' £U:©3&g£*f -Ste*©-?;!/^ 

0*C/s e c&ffiV$>2>tffim<Dtm&<0-?)\'?'l/-V-J 

b s c i * ft c ». * fcj&siaaaf 2 o o °c/ s 

ec*jH*44HaU:©h5^;U4ii;4. ftiPfflhiS 
BK-X»Ttt2 5 0'CfcO fcX^&BfflOfffl*©-?* 

[0 048] C©J: -5 icm&Lltmt, 1 5 0 -CfiLhT 
c6lT©»«MIK2#fiLhjiBIS#*. ewe**), 

3ft/cH«£ 1 5 0-2 5 0"C©fifi«HT?fi!f*Ofc£ 

t©ffij#B$pai*san«iin^4iigWi^]nM^A e <t© 

M^^To C©H*>6. 2»«±©fij^KJ:r>'CgfS 

2 o o o umtc'&m^ykmmtiMti&zm&tftia 

timfrfimWT Sfcft. 1 9 0 0 um£Lb©Jft>A £ « 

[0049] c. SBscae 

mmt i 5 o °c*ii©aa-ctf 5 . c ©as** 1 5 0 °c 

8 0N/mm' £lk©*tt#W6ft&l>. 
[0 0 5 0] D. 

«±©«fc 9 &*frTSfi3 ftfc*M£fll&&Jgl>TjBX3g 

*«BiiSKfirrs*j. *©KK. ±.mmimmmm 
mm. ±§e ( 1 ) 5$*»fc-r!i»#*4. 

[0 05 1 ] (3) *3JttBBft 
«b*»«4B«fcC«iil) 3l3fi*fltt«9 8 0 N/mm* W 
0frfe*nfcW**a»i»titt*5J:C«iiMttt%» 
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CLAIMS 


(57) [Claim(s)] 

[Claim 1] By weight %, C:0.10 - 0.19%, Si:0.01-0.5%, Mn: 0.8-2.2%, aluminum:0.01-0.06%, Cr:0.05- 
0.6%, It is Ar3 of said steel to the steel slab which consists of the remainder Fe and an 
unescapable impurity P:0.02% or less, S:0.003% or less, and N:0.005% or less. It is the temperature 
of the transformation point TAr3 When it carries out, It hot-rolls by controlling finishing 
temperature Tf so that finishing temperature Tf may become the temperature requirement of - 
(TAr 3+30) (TAr 3+100) **. In the case of the hot rolling, 30% or more of rolling reduction is given 
in the temperature requirement of Tf - (Tf+30) **. After cooling to the temperature Tc of a 1 50- 
250-degree C temperature requirement with the cooling rate of 60-200 degrees C/sec promptly 
after hot rolling, The manufacture approach of the super-high tension electroseamed steel pipe 
which is made to pile up in the temperature requirement below 1 50-degree-Cor more Tc 2 
seconds or more, rolls round at the temperature of less than 150 degrees C, considers as hot 
rolled sheet steel, and is characterized by forming this hot rolled sheet steel by width-of-face 
contraction percentage Q which fills the following (1) types. 
1 000 <=Q/(t/D)2 <=3000 .... (1 ) 

However, board thickness of a t(mm):steel plate, D (mm): The outer diameter of an 
electroseamed steel pipe and Q (%) are width-of-face contraction percentages, and are defined 
by the following formulas (2). 

Q=[/pi(D-t)] x100 .... (2) [ {width-of-face-pi (D-t) of a steel plate pi} ] 

[Claim 2] Furthermore, the manufacture approach of the super-high tension electroseamed steel 
pipe according to claim 1 characterized by containing at least one of Nb:0.005-0.03% and V:0.005 
- 0.03% of sorts by weight %. 

[Claim 3] Furthermore, the manufacture approach of the super-high tension electroseamed steel 
pipe according to claim 1 or 2 characterized by containing B:0.0005 - 0.0030% by weight %. 
[Claim 4] Furthermore, the manufacture approach of a super-high tension electroseamed steel 
pipe given in any 1 term of claim 1 characterized by containing Cu:0.05-0.50% by weight % 
thru/or claim 3. 

[Claim 5] Furthermore, the manufacture approach of the super-high tension electroseamed steel 
pipe according to claim 4 characterized by being less than [ nickel:0.3% ] by weight %. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the member for 
automobiles, the super-high tension electroseamed steel pipe further used for a machine 
structural element and an engineering-works structural member, and its manufacture 
approaches, such as a door impact beam. 
[0002] 

[Description of the Prior Art] The reinforcing materials called a door impact beam from a 
viewpoint of safety are prepared in the interior of car Doat, such as an automobile. Although the 
press cast of cold rolled high tensile strength steel sheets was used for the conventional door 
impact beam in many cases, tensile strength is 2 980Ns/mm because of recent years and 
lightweight-izing. The above remarkable high tension electroseamed steel pipe with high 
reinforcement is adopted increasingly. 

[0003] About former and ultrahigh-tensile-strength-steel tubing, it is the steel which has the 
predetermined chemical entity currently indicated by each official report of JP, 1-205032, A, 
JP.4-131327A JP.4-187319A JP,6-57375,A, JP.6-88129.A, and JP.6-179913.A the tensile 
strength of 980Ns/mm 2 After considering as the above high-tensile-steel plate, the method of 
carrying out electric resistance welding and obtaining a high intensity electroseamed steel pipe is 
proposed. 

[0004] Moreover, hardening processing is performed to the steel pipe which has the 
predetermined chemical entity currently indicated by each official report of JP,3-122219,A and 
JP,4-63227,A, and it is 2 the tensile strength of 1 180Ns/mm. The method of obtaining the above 
high tension electroseamed steel pipe is proposed. 
[0005] 

[Problem(s) to be Solved] Since residual distortion exists with tubulation, consideration of as 
opposed to a hydrogen delay crack on the occasion of the practical use is required for the 
approach shown in each official report of above-mentioned JP,1-205032,A, JP,4-131327,A, 
JP.4-187319A JP.6-57375A JP,6-88129,A, and JP,6-179913,A etc. 

[0006] However, the approach shown until now is not enough, even if the consideration to a 
hydrogen delay crack is not made, or it is and is released [ are and ], therefore need 
amplification of ultrahigh-tensile-strength-steel tubing is restricted. 

[0007] On the other hand, although the approach shown in each official report of JP,3-122219,A 
and JP,4-63227,A does not have the residual distortion of ****, when corrosion progresses 
during the activity, it is a problem that shell reinforcement falls. 

[0008] This invention is made in view of this situation, and its tensile strength is high, and or it 
excelled in the hydrogen-proof delay crack property, it aims at offering the super-high tension 
electroseamed steel pipe which was excellent also in corrosion resistance in addition to this, and 
its manufacture approach. 
[0009] 

[Means for Solving the Problem] In order to attain said object, as a result of performing many 
experimental examination, or this invention persons were excellent in the hydrogen-proof delay 
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*crack property by rationalizing the heat treatment conditions and tubulation conditions of 
adjustment of a steel component, and a steel plate, and adjusting an organization, they acquired 
the knowledge of becoming possible to obtain the super-high tension electroseamed steel pipe 
which was excellent also in corrosion resistance in addition to this. 

[0010] It is made based on such knowledge and this invention is [001 1]. By weight %, CO 10 - 
0.19%, Si:0.01-0.5%, Mn: 0.8-2.2%, aluminum:0.01-0.06%, CrrO.05-0.6%, It is Ar3 of said steel to the 
steel slab which consists of the remainder Fe and an unescapable impurity P:0.02% or less, 
S:0.003% or less, and N:0.005% or less. It is the temperature of the transformation point TAr3 
When it carries out, It hot-rolls by controlling finishing temperature Tf so that finishing 
temperature Tf may become the temperature requirement of -(TAr 3+30) (TAr 3+100) **. In the 
case of the hot rolling, 30% or more of rolling reduction is given in the temperature requirement 
of Tf - (Tf+30) **. After cooling to the temperature Tc of a 1 50-250-degree C temperature 
requirement with the cooling rate of 60-200 degrees C/sec promptly after hot rolling, The 
manufacture approach of the super-high tension electroseamed steel pipe which is made to pile 
up in the temperature requirement below 1 50-degree-Cor more Tc 2 seconds or more, rolls 
round at the temperature of less than 150 degrees C, considers as hot rolled sheet steel, and is 
characterized by forming this hot rolled sheet steel by width-of-face contraction percentage Q 
which fills the following (1) types is offered. 
[0012] 

1000 <=Q/(t/D)2 <=3000 .... (1) 

However, board thickness of a t(mm):steel plate, D (mm): The outer diameter of an 
electroseamed steel pipe and Q (%) are width-of-face contraction percentages, and are defined 
by the following formulas (2). 

Q=[/pi(D-t)] x100 .... (2) [ {width-oFface-pi (D-t) of a steel plate pi} ] 
[0013] 

[Embodiment of the Invention] The super-high tension electroseamed steel pipe of this invention 
is begun and attained by controlling a component presentation and organization of steel, the 1st 
operation gestalt and the 2nd operation gestalt of this invention — therefore, heat treatment 
conditions, tubulation conditions, etc. of a steel plate of a specific component presentation are 
specified, and the 3rd operation gestalt specifies a component presentation and the organization 
itself of steel. 

[0014] Hereafter, each operation gestalt is explained to a detail. 

(1) The 1st operation gestalt (chemical composition) tensile strength is 2 980Ns/mm. Above In 
order to acquire the outstanding hydrogen-proof delay crack property, and C:0.10 - 0.19%, Si: 
0.01-0.5%, Mn:0.8-2.2%, aluminum:0.01-0.06%, Nb: Specify to the presentation restricted to less 
than [ Ti:0.015% ] including 0.005-0.03% and B:0.0005 - 0.0030% further P:0.02% or less, S:0.003% 
or less, and N:0.005% or less. Moreover, Cu:0.05-0.50% is added as a selection component In that 
case, although nickel may be added, it may be less than [ nickel:0.10% ]. 
[0015] Hereafter, the reason for definition of each element is explained. 

C: C is an indispensable element, in order to make desired martensite generate and to secure 
target reinforcement However, 980N/mm2 made into a target for a content to be less than 
0.10% The above reinforcement is not obtained, but on the other hand, if a content exceeds 
0.19%, tensile strength will become high too much, or the carbide size which deposits at the time 
of annealing will become large, and a hydrogen-proof delay crack property will deteriorate 
anyway. Therefore, the content of C is made into 0.10 - 0.19%. 

[0016] Si: It is added in order that Si may secure the soundness of the electric-resistance- 
welding section, and since the content is demonstrated at 0.01 - 0.5%, the effectiveness makes 
the content of Si 0.01 - 0.5%. 

[0017] Mn: Mn is an indispensable element, in order to raise the hardenability of an austenite, to 
make desired martensite generate and to secure target reinforcement However, 980N/mm2 
made into a target for a content to be less than 0.8% The above reinforcement is not obtained, 
but on the other hand, if a content exceeds 2.2%, a hydrogen-proof delay crack property will 
deteriorate. Therefore, the content of Mn is made into 0.8 - 2.2%. 

[0018] aluminum: aluminum fixes as AIN N which is added as a deoxidation element and exists as 
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-an impurity in steel, and raises a hydrogen-proof delay crack property. However, if it is few at 
less than 0.01% and, as for the addition effectiveness, exceeds 0.06% on the other hand, inclusion 
will increase and a hydrogen-proof delay crack property will deteriorate. Therefore, the content 
of aluminum is made into 0.01 - 0.06%. 

[0019] Nb : Nb is an element which controls the austenite grain growth at the time of heating in 
a continuous annealing furnace, makes martensitic structure detailed, and raises a hydrogen- 
proof delay crack property. The addition effectiveness is accepted at 0.005% or more, and on the 
other hand, even if it adds exceeding 0.02%, the addition effectiveness is saturated. Therefore, 
the content of Nb is made into 0.005 - 0.02%. 

[0020] B: B is an element required in order to make desired martensite generate and to secure 
target reinforcement However, 980N/mm2 made into a target for an addition to be less than 
0.0005% The above reinforcement is not obtained, but on the other hand, even if an addition 
exceeds 0.0030%, the addition effectiveness is saturated. Therefore, the content of B is made 
into 0.0005 - 0.0030%. 

[0021] P: P needs to regulate to 0.02% or less in order to degrade a delayed fracture-proof 
property. 

S: In order for S to exist as inclusion and to degrade a hydrogen-proof delay crack property, to 
regulate to 0.003% or less is required. 

[0022] N: Since a hydrogen-proof delay crack property will fall if N is contained exceeding 
0.005%, the need has regulated to 0.005% or less. 

Ti: If Ti deposits as a big and rough nitride, since it will reduce a hydrogen-proof delay crack 
property, not adding is desirable. However, Dissolution N is fixed as TiN, and in order to secure 
the hardenability of B, to add reluctantly, it is necessary to make the addition into 0.015% or less. 

[0023] Cu : Cu is an element which controls progress of the corrosion of a steel pipe, and 
controls trespass of the hydrogen to the inside of a steel pipe, and raises a hydrogen-proof 
delay crack property. The addition effectiveness is accepted at 0.05% or more, and the addition 
effectiveness is saturated even if it adds exceeding 0.50% on the other hand. Therefore, in adding 
Cu, it makes the content into 0.05 - 0.50%. 

[0024] The relation between Cu addition and the variation of crack generating marginal addition 
distortion (deltaepsilon) is shown in drawing 1 . It is understood that crack generating marginal 
addition distortion (deltaepsilon) increases, and a hydrogen delay crack is controlled by Cu 
addition from this drawing. 

[0025] nickel: As for nickel, it is desirable not to add in order to promote local corrosion and to 
reduce a hydrogen-proof delay crack property by the casting segregation. However, in order to 
avoid Cu crack at the time of hot-rolling, in adding reluctantly, lowering of a hydrogen-proof 
delay crack property makes a content 0.10% or less which is not remarkable. 
[0026] The relation between nickel addition and the variation of crack generating marginal 
addition distortion (deltaepsilon) is shown in drawing 2 . It is understood that crack generating 
marginal addition distortion (deltaepsilon) decreases, and a hydrogen delay crack is promoted by 
nickel addition from this drawing. 

[0027] After carrying out soak of the steel slab of the above-mentioned chemical composition at 
1 150-1300 degrees C, (Manufacture conditions) It is Ar3 to this slab. The hot rolling which 
makes beyond a point finishing temperature is performed. It rolls round at 500-650 degrees C, 
and considers as a hot-rolling steel strip. This hot rolled sheet steel After the acid-washing cold 
press, It quenches after soak heating at 800-900 degrees C with a continuous annealing furnace, 
and tempering processing is performed at further 1 50-250 degrees C, and the obtained steel 
plate is formed by width-of-face contraction percentage Q which fills the following (1) types, and 
it considers as a 80 - 100% tempered martensite + remainder ferrite. 

[0028] A. Whenever [ hot rolling condition a. slab stoving temperature ], whenever [ slab stoving 
temperature ] needs to be 1 1 50 degrees C or more, in order to make Nb dissolve. If whenever 
[ slab stoving temperature ] does not fulfill 1 1 50 degrees C, it is solute drug with sufficient Nb at 
the time of heating in a continuous annealing furnace. In order not to demonstrate effectiveness, 
martensitic structure does not become detailed and the improvement effectiveness of the 
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"hydrogen-proof delay crack property by Nb addition is not acquired. On the other hand, the 
upper limit of whenever [ slab stoving temperature ] is made into 1300 degrees C from an 
operable viewpoint. 

[0029] b. Finish rolling temperature finish rolling temperature is Ar3. It is necessary to be beyond 
a point Finish rolling temperature is Ar3. It is solute drug with sufficient Nb at the time of 
heating [ in / that it is below a point / by distorted induction deposit of Nb carbon nitride in the 
ferrite transformation section / a continuous annealing furnace ]. In order not to demonstrate 
effectiveness, martensitic structure does not become detailed and the improvement 
effectiveness of the hydrogen-proof delay crack property by Nb addition is not acquired. 
[0030] c. Make winding temperature winding temperature into 500-650 degrees C. If winding 
temperature exceeds 650 degrees C, Nb carbide will make it big and rough, and it does not re- 
dissolve at the time of heating in a continuous annealing furnace, but is sufficient solute drug. In 
order not to demonstrate effectiveness, martensitic structure does not become detailed and the 
improvement effectiveness of the hydrogen-proof delay crack property by Nb addition is not 
acquired. On the other hand, a hot-rolling steel strip makes it hard that winding temperature is 
less than 500 degrees C, and it becomes an operation top problem. 

[0031] B. Make whenever [ in a continuous annealing furnace / stoving temperature ] into 800- 
900 degrees C whenever [ in a continuous annealing furnace / heat treatment condition a. 
stoving temperature ]. The amount of martensite of amount sufficient after quenching at less 
than 800 degrees C is not obtained, and target reinforcement is not obtained. On the other hand, 
if 900 degrees C is exceeded, detailed martensitic structure will not be obtained by austenite 
grain big and rough-ization at the time of heating, but a hydrogen-proof delay crack property will 
fall. 

[0032] b. The steel strip made into the 80 - 100% martensite + remainder ferrite obtained by 
tempering heat treatment condition heating-quenching performs tempering processing in a 150- 
250-degree C temperature requirement. In the tempering temperature of less than 1 50 degrees 
C, martensitic transformation distortion remains and the hydrogen-proof crack nature after 
tubulation falls. On the other hand, if tempering temperature exceeds 250 degrees C, the 
cementite phase which deposits with annealing will become big and rough, and a delayed 
fracture-proof property will fall. 

[0033] C. Width-of-face drawing in the tubulation process of tubulation condition electric- 
resistance-welding-sizing is the important requirements for cheating out of the hydrogen-proof 
delay crack property of a steel pipe good, and after for that controlling width-of-face 
contraction percentage Q within limits shown by (1) formula, it forms a tube. 
[0034] 

1000 <=Q/(t/D)2 <=3000 .... (1) 

However, board thickness of a t(mm):steel plate, D (mm): The outer diameter of an 
electroseamed steel pipe and Q (%) are width-of-face contraction percentages, and are defined 
by the following formulas (2). 

Q=[/pi(D-t)] x100 .... (2) [ {width-of-face-pi (D-t) of a steel plate pi} ] 
It is Q/2 (t/D) to drawing 3 . Hydrogen delay crack generating marginal addition distortion 
deltaepsilonc Relation is shown. As a result of this invention persons' performing many 
experimental examination about tubulation conditions and a hydrogen-proof delay crack property, 
as shown in drawing 3 , for the hydrogen delay crack generating marginal addition distortion of a 
steel pipe, width-of-face contraction percentage Q is 1000(t/D) 2 -3000(t/D) 2. It had a peak in 
between and found out that the steel pipe which has the hydrogen-proof delay crack property 
excellent in controlling a width-of-face contraction percentage in this range was obtained. This 
proper width-of-face contraction percentage is a product (board thickness/outer diameter). In 
order to obtain the steel pipe which changes with ratios and has the outstanding hydrogen-proof 
delay crack property (board thickness/outer diameter) It is necessary to take a different width- 
of-face contraction percentage for every ratio. 

[0035] The hydrogen-proof delay crack property of a steel pipe is width-of-face contraction 
percentage Q=1000(t/D) 2 -3000(t/D) 2. The reason for having a peak in between is considered 
as follows. That is, a width-of-face contraction percentage is 1000(t/D) 2. In not filling, the 
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maximum residual distortion of a steel pipe increases, the hydrogen-proof delay crack property 
of a steel pipe deteriorates, and a width-of-face contraction percentage is 3000(t/D) 2 to 
reverse. In exceeding, tubulation rolling texture is formed with tubulation, the hydrogen-proof 
delay crack sensitivity of a steel pipe increases, and the hydrogen-proof delay crack property of 
a steel pipe deteriorates. 

[0036] In addition, hydrogen delay crack generating marginal addition distortion deltaepsilonc 
After cutting down C-ring test piece with a width of face of 20mm, performing bolting to the 
outer diameter before logging and adding distortion of the residual distortion of a steel pipe from 
an electroseamed steel pipe, the addition distortion of the limitation which the crack at the time 
of adding addition distortion (deltaepsilon) further calculate by the following (3) formulas, being 
immerse into 0.1 -N hydrochloric acid for 200 hours, and investigating crack generating existence 
generate be point out Let this value be the index of a hydrogen-proof delay crack property. 
Namely, for a hydrogen-proof delay crack property, it is so desirable that this value is high. 
[0037] 

deltaepsilon=(4, 106, and t-delta)/(pi-D- (D-t)) .... (3) 

Here, t is [ the outer diameter of the steel pipe before logging and delta of board thickness and 
D ] D- (outer diameter after addition distortion addition). 

[0038] Tensile strength 980N/mm2 which were excellent in the hydrogen-proof delay crack 
property by forming a 80 - 100% tempered martensite + remainder ferrite by the above 
approaches The above electroseamed steel pipe is manufactured. 

[0039] (2) The 2nd operation gestalt (chemical composition) tensile strength is 2 980Ns/mm. 
Above In order to acquire the outstanding hydrogen-proof delay crack property, by weight % And 
C:0.10 - 0.19%, Si: Specify to the presentation restricted to P:0.02% or less, S:0.003% or less, and 
N:0.005% or less including 0.01-0.5%, Mn:0.8-2.2%, aluminum:0.01-a06%, and 0:0.05-0.6%. 
Moreover, Nb:0.005-0.03% and V:0.005 - 0.03% of inside [ at least one sort, B:0.0005 - 0.0030%, 
and Cu:0.05-0.50% of ] is added as a selection component Moreover, although nickel may be 
added when Cu is added, it may be less than [ nickel:0.30% ]. 

[0040] Hereafter, the reason for definition of each element is explained. The reason for definition 
of C, Si, Mn, and aluminum is the same as the above-mentioned 1 st operation gestalt 
Cr : It is an element for securing raising and target reinforcement by the interaction with Mn. 
[ hardenability / of steel ] If the effectiveness is scarce in the content being less than 0.05% and 
it exceeds 0.6% on the other hand, a hydrogen-proof delay crack property will deteriorate. 
Therefore, the content of Cr is made into 0.05 - 0.6%. 

[0041] About P, S, and N, it is restricted to the above-mentioned range by the same reason as 
the 1st operation gestalt. 

Nb, V : Since each of Nb(s) and V can make the austenite grain before a transformation detailed 
and the martensite packet after a transformation can be made detailed, it is an element desirable 
to improvement in a hydrogen-proof delay crack property. However, at less than 0.005%, if there 
is little the effectiveness and it adds exceeding 0.03% on the other hand, a hydrogen-proof delay 
crack property will deteriorate on the contrary, respectively. Therefore, the content of Nb and V 
is made into 0.005 - 0.03%, respectively. 

[0042] B: B makes desired martensite generate, and in order to secure target reinforcement, it is 
added if needed. However, 980N/mm2 made into a target for an addition to be less than 0.0005% 
The above reinforcement is not obtained, but the addition effectiveness is saturated even if an 
addition exceeds 0.0030% on the other hand. Therefore, in adding the content of B, it may be 
0.0005 - 0.0030%. 

[0043] In adding by the same reason as ** and the 1st operation gestalt just to Cu, it considers 
as 0.05 - 0.50% of range. If the amount of Cu(s) is increased, the surface discontinuity called Cu 
crack depending on the case may occur, this can be prevented by nickel addition, but since 
nickel is an element harmful for a hydrogen-proof delay crack property, it is desirable to restrict 
the addition to 0.3% or less. 

[0044] (Manufacture conditions) the steel slab of the above-mentioned presentation — receiving 
— Ar3 of the steel the temperature of the transformation point — TAr3 **, when it carries out 
It hot-rolls by controlling finishing temperature Tf so that finishing temperature Tf may become 
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the temperature requirement of -(TAr 3+30) (TAr 3+100) **. In the case of the hot rolling, 30% 
or more of rolling reduction is given in the temperature requirement of Tf - (Tf<-30) **. After 
cooling to the temperature Tc of a 1 50-250-degree C temperature requirement with the cooling 
rate of 60-200 degrees C/sec promptly after hot rolling, It is made to pile up in the temperature 
requirement below 1 50-degree-Cor more Tc 2 seconds or more, and it rolls round at the 
temperature of less than 1 50 degrees C, and considers as hot rolled sheet steel, and this hot 
rolled sheet steel is formed by width-of-face contraction percentage Q which fills the above- 
mentioned (1) formula. 

[0045] A. Hot-rolling condition a. finishing-temperature finishing temperature Tf is taken as the 
temperature requirement of -(TAr 3+30) (TAr 3+100) **. It is 2 that finishing temperature is 
under ** (TAr 3+30) 980Ns/mm. The rate of the volume of the martensite for obtaining the 
above reinforcement is not obtained. On the other hand, if ** (TAr 3+100) is exceeded, a 
martensite packet will make it big and rough, and a hydrogen-proof delay crack property will fall. 
[0046] b. In order to make pressing-down condition martensite detailed and to make a hydrogen- 
proof delay crack property good, the bottom of the pressure in front of hot rolling termination is 
required. For this reason, it hot-rolls by giving 30% or more of rolling reduction in the 
temperature requirement of Tf - (Tf+30) **, 

[0047] B. Quench to Tc of a 1 50-250-degree C temperature requirement with the cooling rate of 
60-200 degrees C/sec promptly after the cooling condition hot rolling after hot rolling. Thereby, 
it is 2 980Ns/mm. The rate of the martensite volume for obtaining the above reinforcement is 
securable. The martensite of the rate of the volume of the request by cooling rates being under 
60 degrees C / sec cannot be obtained. Moreover, if a cooling rate exceeds 200 degrees C/sec, 
the trouble on operation will be produced. If higher about cooling-shut-down temperature than 
250 degrees C, the martensite of the desired rate of the volume will not be obtained. 
[0048] Thus, after quenching, it is made to pile up in the temperature requirement below 1 50- 
degree-Cor more Tc 2 seconds or more. Thereby, hard tempered martensite is generated. The 
relation between the holding time when holding the steel plate which drawing 4 quenched in a 
1 50-250-degree C temperature requirement, and hydrogen delay crack generating marginal 
addition distortion deltaepsilon is shown. From this drawing, it is stabilized by maintenance for 2 
seconds or more, and is the high hydrogen delay crack generating marginal addition distortion 
deltaepsilonc near 2000 micrometers. It turns out that it is obtained. Since hardening distortion 
remains in less than 2 seconds, it is high deltaepsilonc 1900 micrometers or more. It cannot 
stabilize and obtain. 

[0049] C. Perform winding temperature winding at the temperature of less than 150 degrees C. 
This temperature does not serve as a hard tempering martensitic phase above 150 degrees C, 
but it is 2 980Ns/mm. The above reinforcement is not obtained. 
[0050] D. tubulation conditions — although a tube is formed to a super-high tension 
electroseamed steel pipe using the hot rolled sheet steel manufactured on the above conditions, 
it is necessary to fill the above-mentioned (1) formula like the above-mentioned 1st operation 
gestalt in that case 

[0051] (3) The 3rd operation gestalt (chemical composition and organization) tensile strength is 2 
980Ns/mm. It is above, and in order to acquire the hydrogen-proof delay crack nature and 
corrosion resistance which were moreover excellent, it has the presentation containing C:0.13 - 
0.19%, Mn:1.0-2.0%, and Cu:0.05-0.50%, and considers as 80 - 100% of martensite or the 
tempering martensitic structure obtained by hardening heat treatment. Moreover, when adding 
nickel and Mo, it is restricted to less than [ nickel:0.1% ] and less than [ Mo:0.3% ]. 
[0052] Hereafter, the reason for definition of each element is explained. 

C: C is an indispensable element, in order to make desired martensite generate and to secure 
target reinforcement. However, 1 180N/mm2 made into a target for a content to be less than 
0.13% The above reinforcement is not obtained, but on the other hand, if a content exceeds 
0.19%, the shell lowering on the strength by the hydrogen delay crack or corrosion will be 
promoted, and endurance will deteriorate. Therefore, the content of C is made into 0.13 - 0.19%. 
[0053] Mn: Mn is an indispensable element, in order to make desired martensite generate and to 
secure target reinforcement. However, 1 180N/mm2 made into a target for a content to be less 
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-than 1.0% The above reinforcement is not obtained but, on the other hand, the hydrogen-proof 
delay crack to which a content exceeds 2.0%, or a corrosion property deteriorates. Therefore, 
the content of Mn is made into 1.0 - 2.0%. 

[0054] Cu : Cu is an element which lowers the hydrogen delay crack sensitivity of a steel pipe, 
controls progress of the shell lowering on the strength by corrosion further, and raises the 
endurance of a super-high tension electroseamed steel pipe. The addition effectiveness is 
accepted at 0.05% or more, and the addition effectiveness is saturated even if it adds exceeding 

0. 50% on the other hand. Therefore, in adding Cu, it makes the content into 0.05 - 0.50%. 
[0055] The relation between Cu addition and the rate of retained strength after a corrosion test 
is shown in drawing 5 . The rate of retained strength increases by Cu addition from this drawing, 
and it is understood that the endurance of a steel pipe increases. In addition, the rate of retained 
strength can be expressed with the following formulas. 

[0056] rate (%) of retained strength ={TS(N/mm2) before TS (N/mm2)/immersion test after 

immersion test} x100 — here — the tubing cross section (mm2) before the **** (breaking load 

N) / immersion test before TS(N/mm2) = immersion test before an immersion test 

The tubing cross section before the **** (breaking load N) / immersion test after TS(N/mm2) = 

immersion test after an immersion test (mm2) 

It comes out. 

[0057] nickel: As for nickel, it is desirable not to add in order to promote local corrosion and to 
reduce a hydrogen-proof delay crack property by the casting segregation. However, in order to 
avoid Cu crack at the time of hot-rolling, in adding reluctantly, decline in the rate of retained 
strength makes a content 0.10% or less which is not remarkable. 

[0058] Mo: As for Mo, it is desirable not to add in order to promote local corrosion and to reduce 
a hydrogen-proof delay crack property by the casting segregation. However, in order to secure 
hardenability, in adding reluctantly, decline in the rate of retained strength makes a content 0.30% 
or less which is not remarkable. 

[0059] The relation between nickel addition and the retained strength after a corrosion test is 
shown in drawing 6 , and the relation between Mo addition and the rate of retained strength after 
a corrosion test is shown in drawing 7 . The rate of retained strength decreases from these 
drawings by addition of 0.1% or less of nickel, and 0.3% or less of Mo, and it is understood that 
the endurance of a steel pipe falls. 

[0060] No elements other than these doing especially big effect to the endurance of a steel pipe, 

1. e., hydrogen-proof delay crack nature, and corrosion resistance, therefore usually carrying out 
amount proper addition of the alloy alloying elements, such as Si, P, aluminum, Nb, B, Ti, and Cr, 
according to other objects is permitted. 

[0061] Hardening heat treatment of the steel which has the above presentation is carried out, 
and it considers as 80 - 100% of martensite, or tempering martensitic structure. By considering 
as above presentations and organizations, it is 2 the tensile strength of 980Ns/mm. Above, the 
super-high tension electroseamed steel pipe excellent in endurance, i.e., hydrogen-proof delay 
crack nature, and corrosion resistance is obtained. 

[0062] (Manufacture conditions) If it faces manufacturing the electroseamed steel pipe 
concerning this 3rd operation gestalt and 80 - 100% of martensite or tempering martensitic 
structure is obtained by hardening heat treatment, that manufacture approach is not limited but 
can also be manufactured on the manufacture conditions of the above-mentioned 1st operation 
gestalt and the 2nd operation gestalt. 
[0063] 

[Example] Hereafter, the example of this invention is explained. 

(Example 1) Six sorts of steel of A-F shown in a table 1 was ingoted, and the electroseamed 
steel pipe of 31.8mmphix1.6mmt was produced on the hot-rolling conditions specified by this 
invention as shown in a table 2, the heat treatment conditions in a continuous annealing furnace, 
and tubulation conditions. 

[0064] While measuring the tensile strength of these steel pipes, and three-point bending 
maximum load, the hydrogen-proof delay cracking test was carried out The three-point bending 
test was performed by push metallic-ornaments radius =152mm and support span =600mm. a 
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hydrogen-proof delay cracking test add addition distortion (deltaepsilon) further calculate by the 
above-mentioned (3) formula after cut down C-ring test piece with a width of face of 20mm, 
perform bolting to the outer diameter before logging and add distortion of the residual distortion 
of a steel pipe from a steel pipe, and be 200 in 0.1-N hydrochloric acid, time amount immersion 
be carried out, crack generating existence be investigated and crack generating marginal addition 
distortion be made into the index of a hydrogen-proof delay crack property. A result is shown in 
a table 3. 
[0065] 
[A table 1] 


m 

ft ■£ ftfc $ (wt%) 



C 

S i 

Mn 

P 

s 

A 1 

Mb 

Cu 

N i 

T i 

B 

N 

A 

0. 12 

0.38 

1.40 

0.01 

0.001 

0.03 

0.015 

tr 

tr 

0.011 

0.0008 

a 003 

790 

m 

PS 

B 

0.15 

0. 42 

1.01 

0. 01 

0.00c 

0.04 

0. 012 

tr 

tr 

0.00S 

0.0012 

a 003 

780 

c 

0.17 

0. 39 

1.33 

0.01 

0.002 

a 03 

0. 015 

0.33 

tr 

tr 

0.0018 

a 002 

760 

D 

0.17 

0.40 

1.40 

0.01 

0.002 

a. 03 

0.013 

tr 

tr 

0. 008 

0.0012 

0.002 

760 

E 

a 17 

0. 41 

1.35 

0.01 

0.001 

0.03 

0.013 

0.20 

tr 

O.D10 

0.0011 

0.003 

760 

F 

0.23 

0.41 

1.90 

0.01 

0. 002 

0.03 

tr 

tr 

tr 

tr 

tr 

a 004 

750 

it 
8 

n 


[0066] 
[A table 2] 


m 


Ar3 
(X) 




s fa 

m g 


cc) 

ik± 
SS. 

cc) 

fig 

CC) 

m. 
oc) 

s s 

CC) 

t 

0w) 

D 

(wO 

Q 

<%) 

Q/ 

(t/D) 2 

# * 

(.%) 

A 

1 

790 

1240 

830 

630 

890 

200 

1.6 

31.8 

4.9 

1940 

100 


B 

2 

780 

1230 

860 

620 

860 

190 

1.6 

31.8 

4.9 

1940 

100 

C 

3 

760 

1200 

870 

610 

840 

220 

1.6 

31.8 

4.9 

1940 

100 

D 

4 

760 

1180 

850 

590 

850 

220 

1.6 

31.8 

4.9 

1940 

100 

E 

5 

760 

1210 

860 

580 

870 

210 

1.6 

31.8 

4.9 

1940 

100 

P 

6 

7S0 

1250 

860 

610 

880 

220 

1.6 

31.8 

4.9 

1940 

100 

asm 


;0067] 
A table 3] 








m 


TS 

&km 




* 

(MP a) 

CkW) 

(ft) 


A 

1 

1210 

12. 1 

2140 


B 

2 

1380 

14. 0 

2140 


C 

3 

1490 

14. 8 

333 0 

mm 

D 

4 

15 10 

15. 6 

2140 


£ 

5 

1500 

15. 5 

3100 


F 

6 

1720 

17. 5 

0 



[0068] Steel A-E which satisfies the presentation specified by this invention had a high crack 
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generating marginal distortion compared with the comparison steel F, and it was checked that 
the outstanding hydrogen-proof delay crack property is shown so that I might be understood 
from a table 3. 

[0069] (Example 2) Hot-rolling conditions as shown in a table 4 using above mentioned steel A- 
E, the heat treatment conditions in a continuous annealing furnace, and tubulation conditions 
(board thickness/outer diameter), Various ratios were changed and the tube was formed to the 
electroseamed steel pipe. These mechanical characteristics and a hydrogen-proof delay cracking 
test result are shown in a table 5. 
0070] 
A table 4] 










m 

* 




WSL 

mm 




m% 


7_tW(. 





m 



as 

£ EE 

t 

D 

Q 

Q/tt/D) 1 





oo 

OC) 

cc) 

OC) 

OC) 

(V) 

(mi) 

(m) 

(%) 


(%) 



7 


1200 

860 

520 

880 

220 

2.0 

31.8 

60 

1520 

100 

mm 

A 

8 

79(1 

1160 

850 

580 

890 

240 

2.0 

31.8 

60 

1520 

100 


9 

1230 

860 

670 

880 

220 

2.0 

31.8 

60 

1520 

100 

mm 


10 


1220 

840 

590 

890 

180 

2.0 

31.8 

2.0 

510 

100 



11 


1210 

830 

600 

810 

210 

1.6 

3ai 

2.0 

1130 

90 



12 


1170 

850 

600 

870 

230 

1.8 

3L8 

4.8 

1500 

100 

mm 

B 

13 

780 

1180 

820 

590 

860 

180 

2.0 

3L8 

8.2 

2070 

100 



14 


1120 

830 

600 

860 

190 

2.0 

31.8 

8.2 

2070 

100 

mm 


15 


1280 

750 

620 

880 

200 

2.0 

31.8 

60 

1520 

100 


16 


1220 

830 

580 

860 

200 

1.5 

31.8 

48 

1900 

100 

mm 

C 

17 

760 

1250 

820 

570 

840 

220 

2.0 

31.8 

9.0 

2280 

100 



18 

1250 

830 

550 

760 

210 

1.6 

31.8 

4.8 

1900 

100 

mm 


19 


1240 

860 

560 

850 

190 

2.0 

38.1 

9.0 

3270 

100 


20 


1250 

840 

610 

860 

210 

1.6 

31.8 

a2 

1260 

100 

mm 

D 

21 

760 

1230 

880 

600 

870 

210 

2.0 

31.8 

60 

1520 

100 



22 

1180 

870 

600 

S40 

220 

1.6 

31.8 

3.2 

1260 

100 

mm 


23 


1190 

830 

540 

850 

340 

2.0 

3L8 

6.0 

1520 

100 


24 


1210 

850 

580 

860 

200 

1.6 

3ai 

5.2 

2950 

100 



25 


1210 

840 

560 

880 

200 

1.8 

3L8 

60 

1870 

100 

mm 


26 


1230 

850 

620 

870 

230 

2.0 

38.1 

2.8 

1020 

1Q0 

E 

27 

760 

1210 

880 

630 

860 

220 

2.0 

3L8 

5.2 

1310 

100 



28 


1240 

860 

590 

870 

20 

1.8 

3L8 

2.8 

1110 

100 



29 


1200 

860 

590 

860 

200 

1.8 

3L8 

9.8 

3060 

100 

mm 


30 


1190 

840 

550 

850 

230 

2.0 

31.8 

2.8 

710 

100 



[0071] 
[A table 5] 
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mi AXz 4 H* 1 ) 4 mftt 




TS 





^ 

(MP a) 

(kW) 




7 

122 0 

11.0 

9 14 0 

6 1 *l U 

mm 

A 

8 

12 8 0 

13.6 

2 14 0 



9 

118 0 

12. 9 

Q s n 

itMM 


10 

1240 

9. 8 

950 



11 

10 6 0 

17.0 

2 3 8 0 



12 

12 9 0 

1 4. 7 

2 14 0 


6 

13 

1350 

16.8 

2 14 0 



14 

1320 

14. 2 

950 



15 

13 9 0 

16.5 

9 5 0 



16 

1480 

22. 1 

33 30 


C 

17 

14 2 0 

17.3 

3 3 3 0 



18 

890 

24. 3 

33 30 



19 

15 10 

17.9 

9 5 0 



a) 

15 20 

2 2.1 

2 14 0 

£t ± *t \f 


T> 
U 

a 

1490 

17. 3 

2140 



22 

14 8 0 

2 4.3 

9 5 0 



23 

15 0 0 

17.9 

9 5 0 



24 

15 3 0 

15.4 

3 10 0 



25 

1510 

15.1 

O X v U 



25 

1470 

1 6. 4 

3100 


E 

27 

1480 

16. 9 

3100 



28 

1430 

18. 4 

950 



29 

1410 

17. 6 

480 



30 

1500 

18. 2 

950 



[0072] For the electroseamed steel pipe of an example which fulfills the conditions which hot- 
rolling conditions, the heat treatment conditions in a continuous annealing furnace, and 
tubulation conditions specified by this invention so that I may be understood from a table 5, 
tensile strength is 2 980Ns/mm. It was above, and crack generating marginal distortion was high 
and having the outstanding hydrogen-proof delay crack property was checked. 
[0073] (Example 3) Six sorts of steel of G-L shown in a table 6 was ingoted, and the 
electroseamed steel pipe of 34.8mmphix2.3mmt was produced on the hot-rolling conditions and 
tubulation conditions which were specified by this invention as shown in a table 7. And hydrogen 
delay crack generating marginal addition distortion deltaepsilonc which is the index of the tensile 
strength of these steel pipes, and a hydrogen-proof crack property It measured. A result is 
shown in a table 8. 


;0074] 
> table 6] 


m 

ft ^ J$ # (»t%) 

fi % 

C 

S i 

Mn 

P 

s 

A i 

C r 

Cu 

N i 

Nb 

V 

N 

G 

0. 12 

0.42 

L90 

0.01 

0.002 

0.03 

0.47 

0.02 

0.01 

0.000 

O.OOO 

0.003 

wm 

H 

0.15 

0. 41 

L51 

0.01 

0. 003 

0.04 

0.42 

0.30 

0.02 

0.000 

0.000 

0.003 

I 

0. 15 

0.40 

L80 

0.01 

0.002 

0.03 

0.46 

0.01 

0.01 

0.010 

0.000 

0.004 

J 

0.18 

0.38 

L79 

0.01 

0.002 

0.03 

0.46 

0.01 

0.01 

0.000 

0.000 

0.003 

L 

0.18 

0.41 

L81 

0.01 

0.001 

0.03 

0.44 

0.22 

0.01 

0.000 

0.000 

0.003 

K 

0.23 

0.40 

L82 

0.01 

0.002 

0.03 

0.02 

0.01 

0.02 

0.000 

0.000 

0.003 

itm 
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[A table 7] 






m 

m & # 


it © & fr 

a £ 


m 


Ar3 


30% 








ML 




set 


fcfch 


sm 

©R 



*>m 

ft/ 


fif ^ 




e/r 



tm 

SIT 

t 

D 

Q 

(t/M 3 

# * 




OC) 

cw 

cq 

"C/s 

(s) 

03) 

(«■) 

C«n) 

(%) 


(96) 


G 

1 

820 

900 

925 

130 

2.5 

80 

2.3 

34.0 

6.5 

U20 

100 


H 

2 

810 

910 

940 

120 

2.3 

70 

2.3 

34.0 

6.5 

1420 

100 

I 

3 

810 

880 

905 

125 

2.8 

60 

2.3 

34.0 

6.5 

1420 

100 

J 

4 

800 

890 

915 

110 

2.2 

70 

13 

34.0 

6.5 

1420 

100 

K 

5 

800 

870 

890 

115 

13 

50 

13 

34.0 

6.5 

1420 

100 

L 

6 

790 

890 

910 

120 

2.1 

50 

13 

34.0 

6.5 

1420 

100 

Jfc«H 


[0076] 
[A table 8] 







m 


TS 





(N/OB 3 ) 

(ft) 


A 

1 

1180 

1900 


B 

2 

1360 

2860 


C 

3 

1390 

1900 


D 

4 

1480 

1900 


E 

5 

1500 

23 80 


F 

6 

1640 

0 

mm 


[0077] Each steel G-J which satisfies the presentation specified by this invention as shown in a 
table 8 is 2 980Ns/mm. The above reinforcement is shown and it is the high hydrogen delay 
crack generating marginal addition distortion deltaepsilonc of 1900 micrometers or more. It was 
stabilized and obtained. Moreover, as systematically shown in a table 7, it was 100% tempered 
martensite. On the other hand, for the steel L which separates from the range which the amount 
of C specifies by this invention, the problem on reinforcement is the hydrogen delay crack 
generating marginal addition distortion deltaepsilonc, although there is nothing. It was remarkably 
low and it was checked that a hydrogen-proof delay crack property is inferior. 
[0078] (Example 4) Hydrogen delay crack generating marginal addition distortion deltaepsilonc 
which various hot-rolling conditions and tubulation conditions are changed, a **** steel plate is 
produced as shown in a table 9 using steel G-L of a table 6, and is the index of the tensile 
strength of these steel pipes, and a hydrogen-proof crack property It measured. A result is 
shown in a table 10. 
[0079] 
[A table 9] 


http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi_eije 


2006/05/25 


JP.3374659.B [DETAILED DESCRIPTION] 


12/15 K—v 


m 

s 

r L 

Ar3 

CC) 

j» m £ # 

& « 


(a 4m 

• * 

fl-K 
CC) 

30% 

itK 
SSL 

CC) 

j___t 

°C/s 

urn 
(0 

SS 

CC) 

m- 
t 

(mi) 

m 

D 

(m) 

Q 

(%) 

Ct/W'" 

HQ r 

G 

»7 
1 

820 

850 

870 

90 

2.3 

70 

2.3 

38.1 

3.9 

1070 

Go 


Q 
O 

890 

915 

120 

2.7 

80 

2.3 

31.8 

8.2 

1568 


Q 

y 

900 

920 

50 

2.5 

60 

2.3 

38.1 

3.9 

1070 

Uv 

mm 

1 & 

11) 

920 

940 

120 

2.5 

70 

2.3 

3L8 

4.8 

918 

XUu 

H 

11 

810 

860 

890 

90 

2.2 

80 

3.2 

31.8 

11.8 

1165 



1 0 

850 

875 

125 

2.0 

90 

2.3 

310 

10.5 

2295 


1 0 
Id 

850 

870 

95 

2.1 

60 

3.2 

38.1 

7.5 

1063 

inn 

14 

810 

830 

90 

2.3 

100 

2.3 

38.1 

3.9 

1070 

Uv 


1 r 
15 

940 

955 

130 

2.7 

60 

2.3 

31.8 

8.2 

1568 

inn 

JLUU 

i 

15 

810 

860 

880 

120 

3.2 

70 

2.3 

38.1 

3.9 

1070 



1/ 

880 

900 

85 

2.0 

60 

3.2 

31.8 

11.8 

1165 

inn 

IS 

890 

910 

105 

2.1 

90 

2.3 

38.1 

11.8 

3238 

inn 


1 ft 
1» 

860 

880 

80 

>2.0 

190 

3.2 

31.8 

11.8 
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[0081] For the electroseamed steel pipe which has hot-rolling conditions and tubulation 
conditions within the limits of this invention as shown in a table 10, tensile strength is 2 
980Ns/mm. And high hydrogen crack generating marginal distortion deltaepsilonc of 1900 
micrometers or more It is stabilized and obtained. Moreover, he was the complex tissue which 
consists of 80% or more of tempered martensite and a ferrite as systematically shown in a table 
9. It is the hydrogen delay crack generating marginal addition distortion deltaepsilonc in that 
tensile strength runs short on the other hand by the sample of this invention with heat treatment 
conditions and tubulation conditions out of range ****. 950 micrometers and deltaepsilonc which 
was low and was stabilized A value was not acquired. 

[0082] (Example 5) Seven sorts of steel of M-S shown in a table 1 1 was ingoted, and the 
electroseamed steel pipe of 31.8mmphix1.6mmt was produced by the approach shown in a table 
12. It was before and after immersion, and the tension test was performed, and it asked [ these 
steel pipes were immersed into 0.1 N hydrochloric acid for 200 hours and ] for the rate of 
retained strength, and considered as the index of endurance. In addition, it asked for the rate of 
retained strength (%) by the approach mentioned above. The result is shown in a table 1 3. 
[0083] 
[A table 11] 
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[0086] For the electroseamed steel pipe of the example of invention which fulfills the conditions 
specified by this invention in the steel presentation and the organization so that clearly from a 
table 13, tensile strength is 2 1180Ns/mm. It was above, and the rate of retained strength was 
high, and having the outstanding endurance was checked. 
[0087] 

[Effect of the Invention] Tensile strength 980N/mm2 which are used for autoparts, such as a 
door impact beam, a machine structural element, and an engineering-works structural member 
according to this invention as explained above The structural steel worker super-high tension 
electroseamed steel pipe excellent in the above hydrogen-proof delay crack property can be 
manufactured by low cost. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


TECHNICAL FIELD 


[The technical field to which invention belongs] This invention relates to the member for 
automobiles, the super-high tension electroseamed steel pipe further used for a machine 
structural element and an engineering-works structural member, and its manufacture 
approaches, such as a door impact beam. 
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* NOTICES * 
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precisely. 
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PRIOR ART 


[Description of the Prior Art] The reinforcing materials called a door impact beam from a 
viewpoint of safety are prepared in the interior of car Doat, such as an automobile. Although the 
press cast of cold rolled high tensile strength steel sheets was used for the conventional door 
impact beam in many cases, tensile strength is 2 980Ns/mm because of recent years and 
lightweight-izing. The above remarkable high tension electroseamed steel pipe with high 
reinforcement is adopted increasingly. 

[0003] About former and ultrahigh-tensile-strength-steel tubing, it is the steel which has the 
predetermined chemical entity currently indicated by each official report of JP,1 -205032 A 
JP,4-131327,A, JP.4-187319A JP.6-57375A JP,6-88129,A, and JP,6-179913,A the tensile 
strength of 980Ns/mm 2 After considering as the above high-tensile-steel plate, the method of 
carrying out electric resistance welding and obtaining a high intensity electroseamed steel pipe is 
proposed. 

[0004] Moreover, hardening processing is performed to the steel pipe which has the 
predetermined chemical entity currently indicated by each official report of JP.3-122219.A and 
JP.4-63227A and it is 2 the tensile strength of 1 180Ns/mm. The method of obtaining the above 
high tension electroseamed steel pipe is proposed. 
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EFFECT OF THE INVENTION 


[Effect of the Invention] Tensile strength 980N/mm2 which are used for autoparts, such as a 
door impact beam, a machine structural element and an engineering-works structural member 
according to this invention as explained above The structural steel worker super-high tension 
electroseamed steel pipe excellent in the above hydrogen-proof delay crack property can be 
manufactured by low cost. 


[Translation done.] 
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JPO and NCIPI are not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


TECHNICAL PROBLEM 


[Problem(s) to be Solved] Since residual distortion exists with tubulation, consideration of as 
opposed to a hydrogen delay crack on the occasion of the practical use is required for the 
approach shown in each official report of above-mentioned JP.1-205032A JP,4-131327,A, 
JP.4-187319A JP.6-57375A JP.6-88129A and JP.6-179913.A etc. 

[0006] However, the approach shown until now is not enough, even if the consideration to a 
hydrogen delay crack is not made, or it is and is released [ are and ] t therefore need 
amplification of ultrahigh-tensile-strength-steel tubing is restricted. 

[0007] On the other hand, although the approach shown in each official report of JP,3-122219,A 
and JP.4-63227.A does not have the residual distortion of****, when corrosion progresses 
during the activity, it is a problem that shell reinforcement falls. 

[0008] This invention is made in view of this situation, and its tensile strength is high, and or it 
excelled in the hydrogen-proof delay crack property, it aims at offering the super-high tension 
electroseamed steel pipe which was excellent also in corrosion resistance in addition to this, and 
its manufacture approach. 


[Translation done.] 
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- * NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


MEANS 


[Means for Solving the Problem] In order to attain said object, as a result of performing many 
experimental examination, or this invention persons were excellent in the hydrogen-proof delay 
crack property by rationalizing the heat treatment conditions and tubulation conditions of 
adjustment of a steel component, and a steel plate, and adjusting an organization, they acquired 
the knowledge of becoming possible to obtain the super-high tension electroseamed steel pipe 
which was excellent also in corrosion resistance in addition to this. 

[0010] It is made based on such knowledge and this invention is [0011]. By weight %, C:0.10 - 
0.19%, Si:0.01-0.5%, Mn: 0.8-2.2%, aluminum:0.01-0.06%, 0:0.05-0.6%, It is Ar3 of said steel to the 
steel slab which consists of the remainder Fe and an unescapable impurity P:0.02% or less, 
S:0.003% or less, and N:0.005% or less. It is the temperature of the transformation point TAr3 
When it carries out, It hot-rolls by controlling finishing temperature Tf so that finishing 
temperature Tf may become the temperature requirement of -(TAr 3+30) (TAr 3+100) **. In the 
case of the hot rolling, 30% or more of rolling reduction is given in the temperature requirement 
of Tf - (Tff30) **. After cooling to the temperature Tc of a 1 50-250-degree C temperature 
requirement with the cooling rate of 60-200 degrees C/sec promptly after hot rolling, The 
manufacture approach of the super-high tension electroseamed steel pipe which is made to pile 
up in the temperature requirement below 1 50-degree-Cor more Tc 2 seconds or more, rolls 
round at the temperature of less than 150 degrees C, considers as hot rolled sheet steel, and is 
characterized by forming this hot rolled sheet steel by width-of-face contraction percentage Q 
which fills the following (1) types is offered. 
[0012] 

1000 <=Q/(t/D)2 <=3000 .... (1) 

However, board thickness of a t(mm):steel plate, D (mm): The outer diameter of an 
electroseamed steel pipe and Q (%) are width-of-face contraction percentages, and are defined 
by the following formulas (2). 

Q=[/pi(D-t)] x100 .... (2) [ {width-of-face-pi (D-t) of a steel plate pi} ] 
[0013] 

[Embodiment of the Invention] The super-high tension electroseamed steel pipe of this invention 
is begun and attained by controlling a component presentation and organization of steel, the 1st 
operation gestalt and the 2nd operation gestalt of this invention — therefore, heat treatment 
conditions, tubulation conditions, etc. of a steel plate of a specific component presentation are 
specified, and the 3rd operation gestalt specifies a component presentation and the organization 
itself of steel. 

[0014] Hereafter, each operation gestalt is explained to a detail. 

(1) The 1st operation gestalt (chemical composition) tensile strength is 2 980Ns/mm. Above In 
order to acquire the outstanding hydrogen-proof delay crack property, and C:0.10 - 0.19%, Si: 
0.01-0.5%, Mn:0.8-2.2%, aluminum:0.01-0.06%, Nb: Specify to the presentation restricted to less 
than [ Ti:0.015% ] including 0.005-0.03% and B:0.0005 - 0.0030% further P:0.02% or less, S:0.003% 
or less, and N:0.005% or less. Moreover, Cu:0.05~0.50% is added as a selection component. In that 
case, although nickel may be added, it may be less than [ nickel:0.10% ]. 
[0015] Hereafter, the reason for definition of each element is explained. 
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fc C: C is an indispensable element, in order to make desired martensite generate and to secure 
target reinforcement. However, 980N/mm2 made into a target for a content to be less than 
0.10% The above reinforcement is not obtained, but on the other hand, if a content exceeds 
0.19%, tensile strength will become high too much, or the carbide size which deposits at the time 
of annealing will become large, and a hydrogen-proof delay crack property will deteriorate 
anyway. Therefore, the content of C is made into 0.10 - 0.19%. 

[0016] Si: It is added in order that Si may secure the soundness of the electric-resistance- 
welding section, and since the content is demonstrated at 0.01 - 0.5%, the effectiveness makes 
the content of Si 0.01 - 0.5%. 

[0017] Mn: Mn is an indispensable element, in order to raise the hardenability of an austenite, to 
make desired martensite generate and to secure target reinforcement. However, 980N/mm2 
made into a target for a content to be less than 0.8% The above reinforcement is not obtained, 
but on the other hand, if a content exceeds 2.2%, a hydrogen-proof delay crack property will 
deteriorate. Therefore, the content of Mn is made into 0.8 - 2.2%. 

[0018] aluminum: aluminum fixes as AIN N which is added as a deoxidation element and exists as 
an impurity in steel, and raises a hydrogen-proof delay crack property. However, if it is few at 
less than 0.01% and, as for the addition effectiveness, exceeds 0.06% on the other hand, inclusion 
will increase and a hydrogen-proof delay crack property will deteriorate. Therefore, the content 
of aluminum is made into 0.01 - 0.06%. 

[0019] Nb : Nb is an element which controls the austenite grain growth at the time of heating in 
a continuous annealing furnace, makes martensitic structure detailed, and raises a hydrogen- 
proof delay crack property. The addition effectiveness is accepted at 0.005% or more, and on the 
other hand, even if it adds exceeding 0.02%, the addition effectiveness is saturated. Therefore, 
the content of Nb is made into 0.005 - 0.02%. 

[0020] B: B is an element required in order to make desired martensite generate and to secure 
target reinforcement However, 980N/mm2 made into a target for an addition to be less than 
0.0005% The above reinforcement is not obtained, but on the other hand, even if an addition 
exceeds 0.0030%, the addition effectiveness is saturated. Therefore, the content of B is made 
into 0.0005 - 0.0030%. 

[0021] P: P needs to regulate to 0.02% or less in order to degrade a delayed fracture-proof 
property. 

S: In order for S to exist as inclusion and to degrade a hydrogen-proof delay crack property, to 
regulate to 0.003% or less is required. 

[0022] N: Since a hydrogen-proof delay crack property will fall if N is contained exceeding 
0.005%, the need has regulated to 0.005% or less. 

Ti: If Ti deposits as a big and rough nitride, since it will reduce a hydrogen-proof delay crack 
property, not adding is desirable. However, Dissolution N is fixed as TiN, and in order to secure 
the hardenability of B, to add reluctantly, it is necessary to make the addition into 0.015% or less. 

[0023] Cu : Cu is an element which controls progress of the corrosion of a steel pipe, and 
controls trespass of the hydrogen to the inside of a steel pipe, and raises a hydrogen-proof 
delay crack property. The addition effectiveness is accepted at 0.05% or more, and the addition 
effectiveness is saturated even if it adds exceeding 0.50% on the other hand. Therefore, in adding 
Cu, it makes the content into 0.05 - 0.50%. 

[0024] The relation between Cu addition and the variation of crack generating marginal addition 
distortion (deltaepsilon) is shown in drawing 1 . It is understood that crack generating marginal 
addition distortion (deltaepsilon) increases, and a hydrogen delay crack is controlled by Cu 
addition from this drawing. 

[0025] nickel: As for nickel, it is desirable not to add in order to promote local corrosion and to 
reduce a hydrogen-proof delay crack property by the casting segregation. However, in order to 
avoid Cu crack at the time of hot-rolling, in adding reluctantly, lowering of a hydrogen-proof 
delay crack property makes a content 0.10% or less which is not remarkable. 
[0026] The relation between nickel addition and the variation of crack generating marginal 
addition distortion (deltaepsilon) is shown in drawing 2 . It is understood that crack generating 
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"marginal addition distortion (deltaepsilon) decreases, and a hydrogen delay crack is promoted by 
nickel addition from this drawing. 

[0027] After carrying out soak of the steel slab of the above-mentioned chemical composition at 
1 150-1300 degrees C, (Manufacture conditions) It is Ar3 to this slab. The hot rolling which 
makes beyond a point finishing temperature is performed. It rolls round at 500-650 degrees C, 
and considers as a hot-rolling steel strip. This hot rolled sheet steel After the acid-washing cold 
press, It quenches after soak heating at 800-900 degrees C with a continuous annealing furnace, 
and tempering processing is performed at further 1 50-250 degrees C, and the obtained steel 
plate is formed by width-of-face contraction percentage Q which fills the following (1) types, and 
it considers as a 80 - 100% tempered martensite + remainder ferrite. 

[0028] A. Whenever [ hot rolling condition a. slab stoving temperature ], whenever [ slab stoving 
temperature ] needs to be 1150 degrees C or more, in order to make Nb dissolve. If whenever 
[ slab stoving temperature ] does not fulfill 1 150 degrees C, it is solute drug with sufficient Nb at 
the time of heating in a continuous annealing furnace. In order not to demonstrate effectiveness, 
martensitic structure does not become detailed and the improvement effectiveness of the 
hydrogen-proof delay crack property by Nb addition is not acquired. On the other hand, the 
upper limit of whenever [ slab stoving temperature ] is made into 1300 degrees C from an 
operable viewpoint. 

[0029] b. Finish rolling temperature finish rolling temperature is Ar3. It is necessary to be beyond 
a point Finish rolling temperature is Ar3. It is solute drug with sufficient Nb at the time of 
heating [ in / that it is below a point / by distorted induction deposit of Nb carbon nitride in the 
ferrite transformation section / a continuous annealing fijrnace ]. In order not to demonstrate 
effectiveness, martensitic structure does not become detailed and the improvement 
effectiveness of the hydrogen-proof delay crack property by Nb addition is not acquired. 
[0030] c. Make winding temperature winding temperature into 500-650 degrees C. If winding 
temperature exceeds 650 degrees C, Nb carbide will make it big and rough, and it does not re- 
dissolve at the time of heating in a continuous annealing furnace, but is sufficient solute drug. In 
order not to demonstrate effectiveness, martensitic structure does not become detailed and the 
improvement effectiveness of the hydrogen-proof delay crack property by Nb addition is not 
acquired. On the other hand, a hot-rolling steel strip makes it hard that winding temperature is 
less than 500 degrees C, and it becomes an operation top problem. 

[0031] B. Make whenever [ in a continuous annealing furnace / stoving temperature ] into 800- 
900 degrees C whenever [ in a continuous annealing furnace / heat treatment condition a. 
stoving temperature ]. The amount of martensite of amount sufficient after quenching at less 
than 800 degrees C is not obtained, and target reinforcement is not obtained. On the other hand, 
if 900 degrees C is exceeded, detailed martensitic structure will not be obtained by austenite 
grain big and rough-ization at the time of heating, but a hydrogen-proof delay crack property will 
fall. 

[0032] b. The steel strip made into the 80 - 100% martensite + remainder ferrite obtained by 
tempering heat treatment condition heating-quenching performs tempering processing in a 150- 
250-degree C temperature requirement. In the tempering temperature of less than 150 degrees 
C, martensitic transformation distortion remains and the hydrogen-proof crack nature after 
tubulation falls. On the other hand, if tempering temperature exceeds 250 degrees C, the 
cementite phase which deposits with annealing will become big and rough, and a delayed 
fracture-proof property will fall. 

[0033] C. Width-of-face drawing in the tubulation process of tubulation condition electric- 
resistance-welding-sizing is the important requirements for cheating out of the hydrogen-proof 
delay crack property of a steel pipe good, and after for that controlling width-oMace 
contraction percentage Q within limits shown by (1) formula, it forms a tube 
[0034] 

1000 <=Q/(t/D)2 <=3000 .... (1) 

However, board thickness of a t(mm):steel plate, D (mm): The outer diameter of an 
electroseamed steel pipe and Q (%) are width-of-face contraction percentages, and are defined 
by the following formulas (2). 
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>Q=[/pi(D-t)] x100 .... (2) [ {width-of-face-pi (D-t) of a steel plate pi} ] 
It is Q/2 (t/D) to drawing 3 . Hydrogen delay crack generating marginal addition distortion 
deltaepsilonc Relation is shown. As a result of this invention persons' performing many 
experimental examination about tubulation conditions and a hydrogen-proof delay crack property, 
as shown in drawing 3 , for the hydrogen delay crack generating marginal addition distortion of a 
steel pipe, width-of-face contraction percentage Q is 1000(t/D) 2 -3000(t/D) 2. It had a peak in 
between and found out that the steel pipe which has the hydrogen-proof delay crack property 
excellent in controlling a width-of-face contraction percentage in this range was obtained. This 
proper width-of-face contraction percentage is a product (board thickness/outer diameter). In 
order to obtain the steel pipe which changes with ratios and has the outstanding hydrogen-proof 
delay crack property (board thickness/outer diameter) It is necessary to take a different width- 
oHace contraction percentage for every ratio. 

[0035] The hydrogen-proof delay crack property of a steel pipe is width-of-face contraction 
percentage Q=1000(t/D) 2 -3000(t/D) 2. The reason for having a peak in between is considered 
as follows. That is, a width-of-face contraction percentage is 1000(t/D) 2. In not filling, the 
maximum residual distortion of a steel pipe increases, the hydrogen-proof delay crack property 
of a steel pipe deteriorates, and a width-of-face contraction percentage is 3000(t/D) 2 to 
reverse. In exceeding, tubulation rolling texture is formed with tubulation, the hydrogen-proof 
delay crack sensitivity of a steel pipe increases, and the hydrogen-proof delay crack property of 
a steel pipe deteriorates. 

[0036] In addition, hydrogen delay crack generating marginal addition distortion deltaepsilonc 
After cutting down C-ring test piece with a width of face of 20mm, performing bolting to the 
outer diameter before logging and adding distortion of the residual distortion of a steel pipe from 
an electroseamed steel pipe, the addition distortion of the limitation which the crack at the time 
of adding addition distortion (deltaepsilon) further calculate by the following (3) formulas, being 
immerse into 0.1 -N hydrochloric acid for 200 hours, and investigating crack generating existence 
generate be point out. Let this value be the index of a hydrogen-proof delay crack property. 
Namely, for a hydrogen-proof delay crack property, it is so desirable that this value is high. 
[0037] 

deltaepsilon=(4, 106, and t-delta)/(pi-D- (D-t)) .... (3) 

Here, t is [ the outer diameter of the steel pipe before logging and delta of board thickness and 
D ] D- (outer diameter after addition distortion addition). 

[0038] Tensile strength 980N/mm2 which were excellent in the hydrogen-proof delay crack 
property by forming a 80 - 100% tempered martensite + remainder ferrite by the above 
approaches The above electroseamed steel pipe is manufactured. 

[0039] (2) The 2nd operation gestalt (chemical composition) tensile strength is 2 980Ns/mm. 
Above In order to acquire the outstanding hydrogen-proof delay crack property, by weight % And 
C:0.10 - 0.19%, Si: Specify to the presentation restricted to P:0.02% or less, S:0.003% or less, and 
N:0.005% or less including 0.01-0.5%, Mn:0.8-2.2%, aluminum;0.01-0.06%, and Cr:0.05-0.6%. 
Moreover, Nb:0.005-0.03% and V:0.005 - 0.03% of inside [ at least one sort, B:0.0005 - 0.0030%, 
and Cu:0.05-0.50% of ] is added as a selection component. Moreover, although nickel may be 
added when Cu is added, it may be less than [ nickel:0.30% ]. 

[0040] Hereafter, the reason for definition of each element is explained. The reason for definition 
of C, Si, Mn, and aluminum is the same as the above-mentioned 1st operation gestalt. 
Cr : It is an element for securing raising and target reinforcement by the interaction with Mn. 
[ hardenability / of steel ] If the effectiveness is scarce in the content being less than 0.05% and 
it exceeds 0.6% on the other hand, a hydrogen-proof delay crack property will deteriorate. 
Therefore, the content of Cr is made into 0.05 - 0.6%. 

[0041] About P, S, and N, it is restricted to the above-mentioned range by the same reason as 
the 1st operation gestalt. 

Nb, V : Since each of Nb(s) and V can make the austenite grain before a transformation detailed 
and the martensite packet after a transformation can be made detailed, it is an element desirable 
to improvement in a hydrogen-proof delay crack property. However, at less than 0.005%, if there 
is little the effectiveness and it adds exceeding 0.03% on the other hand, a hydrogen-proof delay 


http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi.ejje 


2006/05/25 


* JP,3374659,B [MEANS] 


5/7 K-v 


^crack property will deteriorate on the contrary, respectively. Therefore, the content of Nb and V 
is made into 0.005 - 0.03%, respectively. 

[0042] B: B makes desired martensite generate, and in order to secure target reinforcement, it is 
added if needed. However, 980N/mm2 made into a target for an addition to be less than 0.0005% 
The above reinforcement is not obtained, but the addition effectiveness is saturated even if an 
addition exceeds 0.0030% on the other hand. Therefore, in adding the content of B it may be 
0.0005 - 0.0030%. 

[0043] In adding by the same reason as ** and the 1st operation gestalt just to Cu, it considers 
as 0.05 - 0.50% of range. If the amount of Cu(s) is increased, the surface discontinuity called Cu 
crack depending on the case may occur, this can be prevented by nickel addition, but since 
nickel is an element harmful for a hydrogen-proof delay crack property, it is desirable to restrict 
the addition to 0.3% or less. 

[0044] (Manufacture conditions) the steel slab of the above-mentioned presentation — receiving 

Ar3 of the steel the temperature of the transformation point — TAr3 **, when it carries out 
It hot-rolls by controlling finishing temperature Tf so that finishing temperature Tf may become 
the temperature requirement of -(TAr 3+30) (TAr 3+100) **. In the case of the hot rolling, 30% 
or more of rolling reduction is given in the temperature requirement of Tf - (Tft-30) **. After 
cooling to the temperature Tc of a 1 50-250-degree C temperature requirement with the cooling 
rate of 60-200 degrees C/sec promptly after hot rolling, It is made to pile up in the temperature 
requirement below 1 50-degree-Cor more Tc 2 seconds or more, and it rolls round at the 
temperature of less than 150 degrees C, and considers as hot rolled sheet steel, and this hot 
rolled sheet steel is formed by width-of-face contraction percentage Q which fills the above- 
mentioned (1) formula. 

[0045] A. Hot-rolling condition a. finishing-temperature finishing temperature Tf is taken as the 
temperature requirement of -(TAr 3+30) (TAr 3+100) **. It is 2 that finishing temperature is 
under ** (TAr 3+30) 980Ns/mm. The rate of the volume of the martensite for obtaining the 
above reinforcement is not obtained. On the other hand, if** (TAr 3+100) is exceeded, a 
martensite packet will make it big and rough, and a hydrogen-proof delay crack property will fall. 
[0046] b. In order to make pressing-down condition martensite detailed and to make a hydrogen- 
proof delay crack property good, the bottom of the pressure in front of hot rolling termination is 
required. For this reason, it hot-rolls by giving 30% or more of rolling reduction in the 
temperature requirement of Tf - (Tf+30) **. 

[0047] B. Quench to Tc of a 1 50-250-degree C temperature requirement with the cooling rate of 
60-200 degrees C/sec promptly after the cooling condition hot rolling after hot rolling. Thereby, 
it is 2 980Ns/mm. The rate of the martensite volume for obtaining the above reinforcement is 
securable. The martensite of the rate of the volume of the request by cooling rates being under 
60 degrees C / sec cannot be obtained Moreover, if a cooling rate exceeds 200 degrees C/sec, 
the trouble on operation will be produced. If higher about cooling-shut-down temperature than 
250 degrees C, the martensite of the desired rate of the volume will not be obtained. 
[0048] Thus, after quenching, it is made to pile up in the temperature requirement below 1 50- 
degree-Cor more Tc 2 seconds or more. Thereby, hard tempered martensite is generated. The 
relation between the holding time when holding the steel plate which drawing 4 quenched in a 
1 50-250-degree C temperature requirement, and hydrogen delay crack generating marginal 
addition distortion deltaepsilon is shown. From this drawing, it is stabilized by maintenance for 2 
seconds or more, and is the high hydrogen delay crack generating marginal addition distortion 
deltaepsilonc near 2000 micrometers. It turns out that it is obtained. Since hardening distortion 
remains in less than 2 seconds, it is high deltaepsilonc 1900 micrometers or more. It cannot 
stabilize and obtain. 

[0049] C. Perform winding temperature winding at the temperature of less than 1 50 degrees C. 
This temperature does not serve as a hard tempering martensitic phase above 150 degrees C, 
but it is 2 980Ns/mm. The above reinforcement is not obtained. 
[0050] D. tubulation conditions — although a tube is formed to a super-high tension 
electroseamed steel pipe using the hot rolled sheet steel manufactured on the above conditions, 
it is necessary to fill the above-mentioned (1) formula like the above-mentioned 1st operation 
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fc gestalt in that case 

[0051] (3) The 3rd operation gestalt (chemical composition and organization) tensile strength is 2 
980Ns/mm. It is above, and in order to acquire the hydrogen-proof delay crack nature and 
corrosion resistance which were moreover excellent, it has the presentation containing C:0.13 - 
0.19%, Mn:1. 0-2.0%, and Cu:0.05-0.50%, and considers as 80 - 100% of martensite or the 
tempering martensitic structure obtained by hardening heat treatment Moreover, when adding 
nickel and Mo, it is restricted to less than [ nickel:0.1% ] and less than [ Mo:0.3% ]. 
[0052] Hereafter, the reason for definition of each element is explained. 
C: C is an indispensable element, in order to make desired martensite generate and to secure 
target reinforcement. However, 1 180N/mm2 made into a target for a content to be less than 
0.13% The above reinforcement is not obtained, but on the other hand, if a content exceeds 
0.19%, the shell lowering on the strength by the hydrogen delay crack or corrosion will be 
promoted, and endurance will deteriorate. Therefore, the content of C is made into 013-019% 
[0053] Mn: Mn is an indispensable element, in order to make desired martensite generate and to 
secure target reinforcement However, 1180N/mm2 made into a target for a content to be less 
than 1.0% The above reinforcement is not obtained but, on the other hand, the hydrogen-proof 
delay crack to which a content exceeds 2.0%, or a corrosion property deteriorates. Therefore, 
the content of Mn is made into 1.0 - 2.0%. 

[0054] Cu : Cu is an element which lowers the hydrogen delay crack sensitivity of a steel pipe, 
controls progress of the shell lowering on the strength by corrosion further, and raises the 
endurance of a super-high tension electroseamed steel pipe. The addition effectiveness is 
accepted at 0.05% or more, and the addition effectiveness is saturated even if it adds exceeding 

0. 50% on the other hand. Therefore, in adding Cu, it makes the content into 0.05 - 0.50%. 
[0055] The relation between Cu addition and the rate of retained strength after a corrosion test 
is shown in drawing 5 . The rate of retained strength increases by Cu addition from this drawing, 
and it is understood that the endurance of a steel pipe increases. In addition, the rate of retained 
strength can be expressed with the following formulas. 

[0056] rate (%) of retained strength ={TS(N/mm2) before TS (N/mm2)/i mmersion test after 

immersion test} x100 — here — the tubing cross section (mm2) before the **** (breaking load 

N) / immersion test before TS(N/mm2) = immersion test before an immersion test 

The tubing cross section before the **** (breaking load N) / immersion test after TS(N/mm2) = 

immersion test after an immersion test (mm2) 

It comes out. 

[0057] nickel: As for nickel, it is desirable not to add in order to promote local corrosion and to 
reduce a hydrogen-proof delay crack property by the casting segregation. However, in order to 
avoid Cu crack at the time of hot-rolling, in adding reluctantly, decline in the rate of retained 
strength makes a content 0.10% or less which is not remarkable. 

[0058] Mo: As for Mo, it is desirable not to add in order to promote local corrosion and to reduce 
a hydrogen-proof delay crack property by the casting segregation. However, in order to secure 
hardenability, in adding reluctantly, decline in the rate of retained strength makes a content 0.30% 
or less which is not remarkable. 

[0059] The relation between nickel addition and the retained strength after a corrosion test is 
shown in drawing 6 , and the relation between Mo addition and the rate of retained strength after 
a corrosion test is shown in drawing 7 . The rate of retained strength decreases from these 
drawings by addition of 0.1% or less of nickel, and 0.3% or less of Mo, and it is understood that 
the endurance of a steel pipe falls. 

[0060] No elements other than these doing especially big effect to the endurance of a steel pipe, 

1. e., hydrogen-proof delay crack nature, and corrosion resistance, therefore usually carrying out 
amount proper addition of the alloy alloying elements, such as Si, P, aluminum, Nb, B, Ti, and Cr, 
according to other objects is permitted. 

[0061] Hardening heat treatment of the steel which has the above presentation is carried out, 
and it considers as 80 - 100% of martensite, or tempering martensitic structure. By considering 
as above presentations and organizations, it is 2 the tensile strength of 980Ns/mm. Above, the 
super-high tension electroseamed steel pipe excellent in endurance, i.e., hydrogen-proof delay 
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*crack nature, and corrosion resistance is obtained. 

[0062] (Manufacture conditions) If it faces manufacturing the electroseamed steel pipe 
concerning this 3rd operation gestalt and 80 - 100% of martensite or tempering martensitic 
structure is obtained by hardening heat treatment, that manufacture approach is not limited but 
can also be manufactured on the manufacture conditions of the above-mentioned 1 st operation 
gestalt and the 2nd operation gestalt. 


[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


EXAMPLE 


[Example] Hereafter, the example of this invention is explained. 

(Example 1) Six sorts of steel of A-F shown in a table 1 was ingoted, and the electroseamed 
steel pipe of 31.8mmphix1.6mmt was produced on the hot-rolling conditions specified by this 
invention as shown in a table 2, the heat treatment conditions in a continuous annealing furnace, 
and tubulation conditions. 

[0064] While measuring the tensile strength of these steel pipes, and three-point bending 
maximum load, the hydrogen-proof delay cracking test was carried out. The three-point bending 
test was performed by push metallic-ornaments radius =1 52mm and support span =600mm. a 
hydrogen-proof delay cracking test add addition distortion (deltaepsilon) further calculate by the 
above-mentioned (3) formula after cut down C-ring test piece with a width of face of 20mm, 
perform bolting to the outer diameter before logging and add distortion of the residual distortion 
of a steel pipe from a steel pipe, and be 200 in 0.1 -N hydrochloric acid, time amount immersion 
be carried out, crack generating existence be investigated and crack generating marginal addition 
distortion be made into the index of a hydrogen-proof delay crack property. A result is shown in 
a table 3. 
[0065] 
[A table 1] 


m 

ft 1* f£ £ (wtfci) 



C 

S i 

Mn 

P 

s 

A 1 

Nb 

Cu 

N i 

T i 

B 

N 

A 

0. 12 

0.38 

1.40 

0. 01 

0.001 

0.03 

0. 015 

tr 

tr 

0. on 

0.0008 

0.003 

790 

m 

B 

0.15 

0.42 

1.01 

0. 01 

O.0K 

0.04 

0.012 

tr 

tr 

0.00* 

0.0012 

0,003 

780 

C 

0.17 

0.39 

1.33 

0.01 

0. 002 

0.03 

0. 015 

0.33 

tr 

tr 

0.0018 

a 002 

760 

D 

0.17 

0.40 

1.40 

0.01 

0.005 

0.03 

0.013 

tr 

tr 

0. OOS 

0.0012 

0.003 

760 

E 

0.17 

0. 41 

1.35 

0.01 

0. 001 

0.03 

0. 013 

0.20 

tr 

O.0K 

0.0011 

0.003 

760 

F 

0.23 

0.41 

1.90 

0.01 

0.002 

0.03 

tr 

tr 

tr 

tr 

tr 

0.004 

75f 

it 

s 
Pi 


[0066] 
[A table 2] 
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D 
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OC) 

OC) 

CC) 

0© 

CC) 

(m) 

(u) 

<90 

(t/D) 2 

(.%) 


A 

A 

1 


1240 

830 

630 

890 

200 

1.6 

31.8 

4.9 

1940 

100 


T> 

a 

2 

17 OA 

1230 

860 

620 

860 

190 

1.6 

31.8 

4.9 

1940 

100 


c 

o 

7 en 

1200 

870 

610 

840 

220 

1.6 

31.8 

4.9 

1940 

LUO 

p^tmter 

D 

4 

760 

1180 

850 

590 

850 

220 

1.6 

31.8 

4.9 

1940 

100 


E 

5 

760 

1210 

860 

580 

870 

210 

1.6 

31.8 

4.9 

1940 

100 


F 

6 

75D 

1250 

860 

610 

880 

220 

1.6 

31.8 

4.9 

1940 

100 



;0067] 
A table 3] 








m 


TS 






(MP a) 

(kW) 

A£ (#) 


A 

1 

12 10 

12. 1 

2140 


B 

2 

1380 

14. 0 

2140 


C 

3 

1490 

14. 8 

3 33 0 

mm 

D 

4 

1510 

1 5. 6 

2140 


£ 

5 

1500 

15. 5 

3100 


F 

6 

1720 

17. 5 

0 

stum' 


[0068] Steel A-E which satisfies the presentation specified by this invention had a high crack 
generating marginal distortion compared with the comparison steel F, and it was checked that 
the outstanding hydrogen-proof delay crack property is shown so that I might be understood 
from a table 3. 

[0069] (Example 2) Hot-rolling conditions as shown in a table 4 using above mentioned steel A- 
E, the heat treatment conditions in a continuous annealing furnace, and tubulation conditions 
(board thickness/outer diameter), Various ratios were changed and the tube was formed to the 
electroseamed steel pipe. These mechanical characteristics and a hydrogen-proof delay cracking 
test result are shown in a table 5. 
[0070] 
[A table 4] 
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sk 

<SJ£ 

as 


t 

D 

Q 

Q/(t/D)* 

ft * 






CC) 

CC) 

CC) 

CC) 

(m) 

(an) 

(%) 





7 


iax) 

860 

520 

880 

220 

2.0 

31.8 

&0 

1520 

100 

mm 

A 

8 

790 

1160 

850 

580 

890 

240 

2.0 

31.8 

ao 

1520 

100 


o 

y 

1230 

860 

670 

880 

220 

2.0 

31.8 

6.0 

1520 

100 

mm 


10 


1220 

840 

590 

890 

180 

2.0 

31.8 

20 

510 

100 


11 


1210 

830 

600 

810 

210 

1.6 

38.1 

20 

1130 

90 



1 0 

it 


1170 

850 

BOO 

870 

230 

1.8 

3L8 

4.B 

1500 

100 


r» 
Q 

1 9 

13 

foil 

1180 

820 

590 

860 

180 

20 

3L8 

8.2 

2070 

100 



1 A 

14 


1120 

830 

500 

860 

190 

20 

31.8 

a2 

2070 

100 

mm 


1 c 

ID 


1280 

750 

620 

880 

200 

20 

31.8 

ao 

1520 

100 


lb 


1220 

830 

580 

860 

200 

1.6 

31.8 

48 

1900 

100 

mm 

c 

1 7 
1/ 

750 

1250 

82D 

570 

840 

220 

2.0 

31.8 

9.0 

2280 

100 


1 0 

lo 

1250 

830 

550 

780 

210 

1.6 

31.8 

4.8 

1900 

100 

mm 


10 


1240 

860 

560 

850 

190 

20 

38.1 

9.0 

3270 

100 


on 

zu 


1250 

840 

510 

860 

210 

1.6 

31.8 

3.2 

1260 

100 

mm 

D 

91 
£1 

750 

1230 

880 

600 

870 

210 

2.0 

31.8 

ao 

1520 

100 


99 

1180 

87D 

500 

940 

230 

1.6 

31.8 

3.2 

1260 

100 

mm 




1190 

830 

540 

850 

340 

2.0 

31.8 

ao 

1520 

100 


OA 


1210 

850 

580 

860 

200 

1.6 

3ai 

5.2 

2950 

100 



Z0 


UlU 

Gift 

CCA 

con 

onn 

200 

1.8 

3L8 

ao 

1870 

100 

mm 


Zb 


1230 

850 

620 

870 

230 

20 

38.1 

28 

1020 

100 

E 

27 

Ail 

760 

1210 

880 

630 

860 

220 

20 

3L8 

5.2 

1310 

J.UU 



28 


1240 

860 

590 

870 

20 

1.6 

3L8 

28 

1110 

100 



29 


1200 

860 

590 

860 

200 

1.8 

3L8 

9.8 

3060 

100 

mm 


30 


1190 

840 

550 

850 

230 

20 

3L8 

2.8 

710 

100 



[0071] 
[A table 5] 
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— , — cm ' j T\r0- 





TS 






(MP a) 


5E*>-» £1 c <v M ^ 



7 

12 2 0 

XX. U 

9 i a n 

mm 

A 

g 

12 8 0 

13. 6 

9 1 a n 

4 X 4 U 



9 

118 0 

12.9 

Q cn 

J 0 \J 

mm 


10 

1240 

9. 8 

950 



11 

10 6 0 

17.0 

2 3 8 0 




12 9 0 

Id 7 

9 i a n 


B 

13 

13 5 0 

16.8 

£ X U 



14 

1320 

14. 2 

950 



IS 

13 9 0 

1 6. 6 

9 O U 



16 

1480 

22. 1 

3330 


C 

17 

14 2 0 

1 7 ^ 

X 1 . 0 

OQ Oft 

0 J 0 U 



15 

390 

24. 3 

33 30 



19 

1510 

XI. 3 

y 0 u 



on 
£U 

1 con 

9 9 1 

0 1 a n 
d 1 4 U 

mm 

D 

21 

1490 

17. 3 

2 140 




1 a r n 

x ** 0 u 

9 A ^ 

n r ft 

sou 

tmm 


23 

15 0 0 

17 Q 

Q fi 



24 

15 3 0 

1 ^ 4 

OiUU 



25 

15 10 

1 5 1 

X *J . x 

O X u u 

§emm 


26 

1470 

16. 4 

3100 


E 

27 

1480 

16. 9 

3100 



28 

1430 

18. 4 

950 



29 

1410 

17. 6 

480 



30 

1500 

18. 2 

950 



[0072] For the electroseamed steel pipe of an example which fulfills the conditions which hot- 
rolling conditions, the heat treatment conditions in a continuous annealing furnace, and 
tubulation conditions specified by this invention so that I may be understood from a table 5, 
tensile strength is 2 980Ns/mm. It was above, and crack generating marginal distortion was high 
and having the outstanding hydrogen-proof delay crack property was checked. 
[0073] (Example 3) Six sorts of steel of G-L shown in a table 6 was ingoted, and the 
electroseamed steel pipe of 34.8mmphix2.3mmt was produced on the hot-rolling conditions and 
tubulation conditions which were specified by this invention as shown in a table 7. And hydrogen 
delay crack generating marginal addition distortion deltaepsilonc which is the index of the tensile 
strength of these steel pipes, and a hydrogen-proof crack property It measured. A result is 
shown in a table 8. 


;0074] 
A table 6] 


m 

<t m fiS 9i (*%) 

ft % 

c 

S i 

Mn 

P 

S 

A 1 

C r 

Cu 

N i 

Nb 

V 

N 

G 

0. 12 

0.42 

L90 

0. 01 

0.002 

a 03 

0.47 

0.02 

0.01 

0.000 

0.000 

0.003 

mm 

H 

0.15 

0.41 

L51 

0.01 

0. 00c 

0.04 

0.42 

0. 30 

a 02 

0.000 

0.000 

0.003 

I 

0.15 

0.40 

L80 

0.01 

0.002 

0.03 

0.46 

0.01 

0.01 

0.010 

O.OOfl 

0.004 

J 

D.18 

0.38 

L79 

0.01 

0. 002 

a 03 

0.46 

0.01 

0.01 

0.000 

o.ooc 

0.003 

L 

0.18 

0. 41 

L81 

0.01 

0.001 

0.03 

0.44 

0.22 

0.01 

0.000 

0.00C 

0.003 

K 

0.23 

0.40 

L82 

0.01 

o.oos 

0.03 

0.02 

0.01 

0.02 

0.000 

o.ooc 

0.003 
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[A table 8] 
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[0077] Each steel G-J which satisfies the presentation specified by this invention as shown in a 
table 8 is 2 980Ns/mm. The above reinforcement is shown and it is the high hydrogen delay 
crack generating marginal addition distortion deltaepsilonc of 1 900 micrometers or more. It was 
stabilized and obtained. Moreover, as systematically shown in a table 7, it was 100% tempered 
martensite. On the other hand, for the steel L which separates from the range which the amount 
of C specifies by this invention, the problem on reinforcement is the hydrogen delay crack 
generating marginal addition distortion deltaepsilonc, although there is nothing. It was remarkably 
low and it was checked that a hydrogen-proof delay crack property is inferior. 
[0078] (Example 4) Hydrogen delay crack generating marginal addition distortion deltaepsilonc 
which various hot-rolling conditions and tubulation conditions are changed, a **** steel plate is 
produced as shown in a table 9 using steel G-L of a table 6, and is the index of the tensile 
strength of these steel pipes, and a hydrogen-proof crack property It measured. A result is 
shown in a table 10. 
[0079] 
[A table 9] 
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[A table 10] 
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[0081] For the electroseamed steel pipe which has hot-rolling conditions and tubulation 
conditions within the limits of this invention as shown in a table 10, tensile strength is 2 
980Ns/mm. And high hydrogen crack generating marginal distortion deltaepsilonc of 1900 
micrometers or more It is stabilized and obtained. Moreover, he was the complex tissue which 
consists of 80% or more of tempered martensite and a ferrite as systematically shown in a table 
9. It is the hydrogen delay crack generating marginal addition distortion deltaepsilonc in that 
tensile strength runs short on the other hand by the sample of this invention with heat treatment 
conditions and tubulation conditions out of range ****. 950 micrometers and deltaepsilonc which 
was low and was stabilized A value was not acquired. 

[0082] (Example 5) Seven sorts of steel of MS shown in a table 1 1 was ingoted, and the 
electroseamed steel pipe of 31.8mmphix1.6mmt was produced by the approach shown in a table 
12. It was before and after immersion, and the tension test was performed, and it asked [ these 
steel pipes were immersed into 0.1 N hydrochloric acid for 200 hours and ] for the rate of 
retained strength, and considered as the index of endurance. In addition, it asked for the rate of 
retained strength (%) by the approach mentioned above. The result is shown in a table 13. 
[0083] 
[A table 11] 
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[A table 12] 
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[0086] For the electroseamed steel pipe of the example of invention which fulfills the conditions 
specified by this invention in the steel presentation and the organization so that clearly from a 
table 13, tensile strength is 2 1 180Ns/mm. It was above, and the rate of retained strength was 
high, and having the outstanding endurance was checked. 
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• * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the relation between Cu addition and crack generating marginal 
addition distortion variation. 

[Drawing 2] Drawing showing the relation between nickel addition and crack generating marginal 
addition distortion variation. 

[Drawing 3] Q/2 (t/D) Drawing showing relation with hydrogen delay crack generating marginal 
addition distortion. 

[Drawing 4 ] The holding time and hydrogen delay crack generating marginal addition distortion 
deltaepsilonc in a 1 50-250-degree C temperature requirement Drawing showing relation. 
[Drawing 5 ] Drawing showing the relation between Cu addition and the rate of retained strength 
after a corrosion test. 

[Drawing 6] Drawing showing the relation between nickel addition and the rate of retained 
strength after a corrosion test 

[ Drawing 7] Drawing showing the relation between Mo addition and the rate of retained strength 
after a corrosion test. 
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